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1961 


Quick turnround—More flights—Low operating costs—Greater profit margin 


ONE SHILLING AND SIXPENCE 


ASTRONAUTICS _ NUMBER 


The world’s number one 
feeder liner, powered by Rolls-Royce 
Dart turbo-prop engines. 


HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, 
London, S.W.1. 
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playing a dual réle... 


«+. aS an interceptor and ground attacker are those aircraft equipped with 


AIRPASS II, the new Ferranti dual purpose radar fire-control and navigation system. 


For both ground attack and interception the navigation system is fully integrated with 


the radar and fire-control equipment. 


AIRPASS II can be used with guns, rockets, guided weapons and all types of bomb. 

Developed from the AIRPASS system now in full production for the Royal Air Force,* 
AIRPASS II is specified for the export versions of the English Electric ‘Lightning’, the 
Dessault ‘Mirage’ III and the SAAB ‘Draken’, 


INTERCEPTION 


@ RADAR SEARCH 

@ AUTOMATIC TARGET TRACKING 

@ COMPUTER CONTROLLED APPROACH 
@ BLIND OR VISUAL ATTACK 


GROUND ATTACK 


@® GROUND MAPPING 

@ CONTOUR MAPPING 

@ TERRAIN CLEARANCE 

@ BLIND OR VISUAL ATTACK 


* Ferranti are also producing a radar for the Royal Navy's Blackburn NA.39 Strike Aircraft. 


[alerranti 


FERRANTI LTD., FERRY ROAD, EDINBURGH $> 


Second class postage paid at New York, NY 


SCOTLAND 


Telephone: DEAn 1211 
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TO DATE 7 SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 
experience and more than 


850 test ejections. 
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AUTOPILOTS 
FOR 
SUPERSONIC 
AIRCRAFT 
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ELLIOTT ...the only autopilot 
for supersonic aircraft in quantity 
production in Europe 


Much of Elliott's pre-eminence in supplying 
completely integrated flight control systems for 
supersonic aircraft, stems from the fact that only 
Elliotts are in production with a proved and tested 
airborne digital computer. As speeds increase to 


figures almost undreamed of a few years ago, it 


becomes apparent that human reaction can no 
longer reach the necessary values of control correc- 
tion—and “automation in the sky” assumes even 
greater importance. The immense grouped resources 
of Elliott automation ensure continued leadership 
in all aspects of flight control in the years ahead. 


Elliott automation is prominent in the con- 
trol system of the Blackburn Buccaneer. 


Have you chosen your career? 


Elliotts are always on the look-out for 
bright young science graduates who would 
like the chance to make some real contri- 
bution to the development of automation 
methods and electronic aids with prospects 


of progressing with a fast-expanding 
MILITARY AIRCRAFT CONTROLS DIVISION | industry. If you think this career would 
AIRPORT WORKS - ROCHESTER - KENT - (Chatham 44400) their Personnel Officer a brief outline of 
ELSTREE WAY - BOREHAMWOOD - HERTS - (Elstree 2040) your qualifications and interests. 
Ly. Member of the Elliott Automation Group J 
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Electrical Power for Aircraft 


Houchin Ground Power Units supply power to 
service all aircraft including the largest air liners. 


Hy-Cy is recognised as the finest high frequency 
equipment available and has been adopted by the 
Royal Air Force as the standard equipment. 
Recent developments include the Recti-Cy system 
which provide D.C. 28 volts at 2250 amps and 112 
volts at 900 amps from a brushless system. 
Notable features are draw out control gear, easily 
removable canopy, robust construction and relia- 
bility. 

Current production includes 400 CPS engine and 
motor driven sets from 5 to 75 KVA, DC engine 
and motor driven sets from 700 to 2250 amps 28 
volts, and 900 amps 112 volts. 

All sets comply with B.S.S. 2 G 100. 


HOUCHIN LIMITED 


Garford Works . Ashford . Kent . England 
Telephone: Ashford 1701-4, Cables: Garfodia, Ashford, Kent 


4 Vernon Place - London - W.C.I. Telephone: CHAncery 3409 


CURRAN 


LIMITED 


DESIGN 
AND 
DEVELOPMENT 


TYPE ‘T’ MK 2 TORQUE 
UTRON DIFFRACTION MEASURING TEST STAND 


ENGINEERS SPECTROMETER 


MANUFACTURERS 
OF 

AERO-ENGINE 

TEST EQUIPMENT 


ACCELERATION TEST MACHINE 


THRUST MEASURING TEST STAND 


G.P.O, BOX 72 CURRAN RD. Phone CARDIFF 20641 
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BEA Comet 4B at Centrai Airport, Athens 


Europe’s Foremost Airline earns 
foreign currency for Britain 


British European Airways started the 60's 
with a story of sound commercial success, 
a dramatic cut in fares on 400 routes and 
a profit for the seventh successive year. 


Vickers Vanguard taking passengers aboard at London Airport (Heathrow) 


HOW BEA EARNS MONEY FOR BRITAIN Last year its fleet of 


turbined-engined aircraft Viscounts, Vanguards, and Comet 4Bs 
— flew the airways of Europe to the tune of £28,500,000 in revenue. 
Of this £14,500,000 was paid in foreign currency — £2,750,000 in 
dollars. And in 1961 the rate of export earning will soar as BEA in- 
creases its passenger and freight capacity. 

This capacity is now huge: 600,000 more passengers were carried in 
1960 than in 1959 a total of 3,866,000, producing a revenue of 
£41,250,000. By carrying 26% of all Europe's air traffic and earning 36% 
of its total revenue abroad, BEA contributed to Britain’s export drive. 


SELLING BY FLYING This is only one aspect of BEA's part in the 
drive for exports. Since, for successful export selling, so much 
depends on meetings of principals, Britain's businessmen are going 
abroad — and they are going by BEA. Business executives know 
that BEA flies to more places more frequently than any other 
European airline. The spring-boards of the export drive are London’s 
airports. 

ALL TURBINE — ALL BRITISH In seven years BEA has invested 
£69,000,000 in the British aircraft industry. Today, the airline has 
orders placed for £81,000,000 of British aircraft. BEA's support has 
enabled Vickers to develop the record-breaking Viscount and the new 
Vanguard aircraft, helped de Havilland to build the Comet 4B and 
D.H. Trident, and Rolls-Royce to develop the internationally famous 
Dart, Tyne and Avon turbine engines. Now, this enlightened long- 
term policy for short-haul airline operation is paying dividends— BEA 
international services are al! turbine and all British. And exports and 
orders in the last three years for British aircraft and engines amount 
to £452,000,000. BEA is proud to have helped the British aircraft 
industry by its example. The D. H. Trident 
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Electrical Power for Aircraft 


Houchin Ground Power Units supply power to 
service all aircraft including the largest air liners. 


Hy-Cy is recognised as the finest high frequency 
equipment available and has been adopted by the 
Royal Air Force as the standard equipment. 
Recent developments include the Recti-Cy system 
which provide D.C. 28 volts at 2250 amps and 112 
volts at 900 amps from a brushless system. 
Notable features are draw out control gear, easily 
removable canopy, rebust construction and relia- 
bility. 

Current production includes 400 CPS engine and 
motor driven sets from 5 to 75 KVA, DC engine 
and motor driven sets from 700 to 2250 amps 28 
volts, and 900 amps 112 volts. 

All sets comply with B.S.S. 2 G 100. 


HOUCHIN LIMITED 


Garford Works . Ashford . Kent . England 
Telephone: Ashford 1701-4. Cables: Garfodia, Ashford, Kent 


4 Vernon Place - London - W.C.I. Telephone: CHAncery 3409 


JOHN CURRAN 


DESIGN 
AND 
DEVELOPMENT 
ENGINEERS 


TYPE ‘T’ MK 2 TORQUE 


UTRON DIFFRACTION 
SPECTROMETER MEASURING TEST STAND 


MANUFACTURERS 
OF 


| 
1 ACCELERATION TEST MACHINE 


THRUST MEASURING TEST STAND ‘ ‘ 


G.P.O, BOX 72 CURRAN RD. Phone CARDIFF 20641 
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1961 


A MAJOR 


EXPORTER 


Europe’s Foremost Airline earns 
foreign currency for Britain 


British European Airways started the 60's 
with a story of sound commercial success, 
a dramatic cut in fares on 400 routes and 
a profit for the seventh successive year. 


Vickers Vanguard taking passengers aboard at London Airport (Heathrow) 


HOW BEA EARNS MONEY FOR BRITAIN Last year its fleet of 


turbined-engined aircraft Viscounts, Vanguards, and Comet 4Bs 
flew the airways of Europe to the tune of £28,500,000 in revenue. 
Of this £14,500,000 was paid in foreign currency — £2,750,000 in 
dollars. And in 1961 the rate of export earning will soar as BEA in- 
creases its passenger and freight capacity. 
This capacity is now huge: 600,000 more passengers were carried in 
1960 than in 1959 — a total of 3,866,000, producing a revenue of 
£41,250,000. By carrying 26% of all Europe’s air traffic and earning 36% 
of its total revenue abroad, BEA contributed to Britain's export drive. 
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BEA Comet 4B at Central Airport, Athens 


SELLING BY FLYING This is only one aspect of BEA's part in the 
drive for exports. Since, for successful export selling, so much 
depends on meetings of principals, Britain's businessmen are going 
abroad — and they are going by BEA. Business executives know 
that BEA flies to more places more frequently than any other 
European airline. The spring-boards of the export drive are London's 
airports. 

ALL TURBINE — ALL BRITISH In seven years BEA has invested 
£69,000,000 in the British aircraft industry. Today, the airline has 
orders placed for £81,000,000 of British aircraft. BEA's support has 
enabled Vickers to develop the record-breaking Viscount and the new 
Vanguard aircraft, helped de Havilland to build the Comet 48 and 
D.H. Trident, and Rolls-Royce to develop the internationally famous 
Dart, Tyne and Avon turbine engines. Now, this enlightened long- 
term policy for short-haul airline operation is paying dividends-—- BEA 
international services are all turbine and all British. And exports and 
orders in the last three years for British aircraft and engines amount 
to £452,000,000. BEA is proud to have helped the British aircraft 
industry by its example. The D. H. Trident 
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© Sizes up to 30 ft. high x 200 ft. 


@ Patent, totally enclosed box-type 
top track. 


@ Self cleaning bottom track. 
@ Manganese bronze hinging strips. 


@ Shutter leaves of 16’s gauge mild 
steel, heavily Sherardised for 
complete resistance to rust. 


@ Dust resisting, draught resisting, 
fire resisting. 


@ Wide variety of finishes. 
Write for literature, ref: A 379 


Ten pairs of Bolton Patent Shutter Doors giving clear openings 18 ft. wide and 15 ft. 6 in. between tracks. 


An open & shut case for BOLTON Shutter Doors 


All over the world and on all kinds of buildings, Bolton Shutter 
Doors are proving their superiority on all points: ease of 


operation, freedom from maintenance and continuing resistance BOLTON 


to wear. Every door is custom built and special needs such as 
clearance of railway lines or accommodation for runway 


beams are readily answered, Th $i 
BOLTON GATE CO. LTD. BOLTON LANCASHIRE 


Branches at London, Glasgow, Birmingham and towns throughout the country., 


@ 86 379 


looked at 


from 
any angle 


Teddington Type PBA 
Moisture Content Head 


-« . Ski-ing is an exhilarating sport. But look at ice from some 
angles and you have a problem—such as aircraft icing-up. This — 
is one of the many problems that Teddington have taken care 
of. Their range of anticing control equipment — like all the 
} other precision control equipment they make—is used through- 
out the British aircraft industry. 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


MERTHYR TYDFIL - SOUTH WALES - TELEPHONE: MERTHYR TYDFIL 3261 


London Office: Colnbrook By-Pass, West Drayton, Middx. 
Telephone: Colnbrook 2202 


REGO TRADE MARK 


TAC2I4 
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irestone 


uild aircraft tyres 


for safety and 


long life 


EXPERIENCE COUNTS 


FIRESTONE TYRE & RUBBER COMPANY LTD., GREAT WEST ROAD, BRENTFORD, MIDDLESEX . A.1.D. & A.R.B. APPROVED 
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. . pioneering tomorrow’s aircraft 


HIGH TEMPERATURE STRAIN GAUGES 
Tinsley strain gauges are available for 
vibratory stress measurements up to 
temperatures of 800° C. Cemented to 
the surface under test with Brimor 
High Temperature Cement, the gauge 
factor falls between 2.2 and 2.6. 


A range of measuring instruments is 
also available for indicating and record- 
ing static strains 


Tinsley 


Over 50 years’ experience and leadership 
in the highly specialised field of Precision 
Electrical Measuring Instruments has 
resulted in the wide range of Tinsley 
instruments for standardisation, primary 
calibration and fundamental measure- 
ments now in regular production. 


2 Werndee Hall, South Norwood, London, S.E.25 
Tinsley & Co. Ltd. Telephone: ADDiscombe 6046-8 


FOR TURN-ROUNDS 


This new aircraft fuel dispenser has been designed by Simmonds 
Aerocessories with particular attention to the need of modern 
jet airliners. Large quantities of fuel, free from water and 

solid contaminants, are delivered at rates up to 600 galls./min. 
to the aircraft from the ground hydrant. Fram Water 


Separators are standard equipment on Simmonds Fuel Dispensers. The entire refuelling operation 
is carried out from the rear platform which provides full control and indication of flow rate, fuel 
gone, pump speed and line pressures. These dispensers are being supplied to the 

Esso Petroleum Co. for operation overseas. 


Rear view showing control platform 
and hydraulically operated hose reels 


SIMMONDS AIRCRAFT FUEL DISPENSERS 


SIMMONDS AEROCESSORIES LTD., Sales Office: 7 Cleveland Row, St. James’s, London, 8.W.1. 
Telephone: WHitehall 3100. = 4 MEMBER OF THE FIRTH CLEVELAND GROUP 
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Early Birds—2 
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Made its debut at Brooklands in 1912. The first aeroplane 


Can you namett/? : to be totally enclosed . . . the pilot entering through an 
aluminium trapdoor (submarine wise). “ Experts” pronounced 


that oil mist and the pilot’s breath would cause the windows 
to cloud over, but whilst they were proved wrong the makers 
had played safe in providing a hole through which the pilot 
could thrust his head if necessary ! 

A * new look’ in aircraft which has developed and expanded 
through the years to the Vulcans (and that’s another clue) 

and the Comets and Boeings of today. Complex aircraft 
demanding the most advanced aids to flying, comfort and 


safety. SAFETY generally includes R.F.D. 


AIR/SEA SURVIVAL 


For further particulars write :— 
R.F.D. COMPANY LIMITED, GODALMING, SURREY 
Telephone : Godalming 1441. M.0.A. Approved and M.0.S. Approved 


Subsidiary Companies in : N. IRELAND, AUSTRALIA, CANADA, AFRICA, FRANCE, NEW ZEALAND, 
ITALY, HOLLAND, GERMANY, DENMARK, NORWAY, SWEDEN, U.S.A. ( Agents throughout the world.) 
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) THIS TRANSPORTER By M.L. 
4 CARRIES AN ENGINE 
| in the bomb bay— 


on the freight deck— 
around the airfield... . 


A combined cradle and servicing trolley 


which enables an aircraft to carry its own M.L. specialised a for mili- 
j j tary equipment includes :— 
—an 

spare engine or — with adaptors y POWER JETTISON UNITS - BOMB 
" Engine Change Unit. It is also a complete CARRIERS - ARMAMENT TESTERS 
*s steerable wheeled transporter for ground MISSILE HANDLERS + ROCKET 
; ; ici STABILISERS . PRESSURE HELMETS 

handling and servicing. AVS. SUPPLY TROLLEYS 


™ M. L. AVIATION CO. LTD. ¥ 


WHITE WALTHAM AERODROME = 
MAIDENHEAD - BERKS & 


| 


Telephone : Littlewick Green 248 


ure 
Ss Pump, 


HYDRAULIC e 
a n « Deliveries, drive speeds and constant pressure settings 
ranging up to 35 gal/min., 8000 rev/min. and 5000 Ib/in.* 
° n & t Completely self contained, external servo and full-flow 


relief valve block assembly with an adjuster to obtain 

different constant pressure settings. 

Alternative valve blocks can be fitted to give constant 

' delivery at varying speeds and pressure. 

r*. Available in a wide range of performance characteristics, 
to suit customers’ individual requirements. 


* 

TYPE TESTED 
for 
General services 
Power controls 
Guided weapons 


© HIGH POWER/WEIGHT RATIO 


HIGH TEMPERATURE 
OPERATION 


@ REVERSIBLE ROTATION 


@ CONSTANT PRESSURE AND 
DELIVERY AT VARYING SPEED 


CONSTANT PRESSURE WITH 


AUTOMATICALLY INFINITELY 
JN LTD BIRMINGHAM ROAD - WOLVERHAMPTON 


VARIABLE DELIVERY (O-MAX.) 


Tel.: Wolverhempton 24984 
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NO.3 IN A SERIES OF ADVERTISEMENTS 


Palmer low-tension electrical har- 
nesses are unique in design — ease of 
assembly and servicing being en- 
sured by their sectional system of 
construction. Already fitted to the 
Rolls-Royce Dart and Conway en- 
gines, these harnesses can be 
custom-built to meet the most 
stringent service conditions ...the 


11 


Day-to-day flying 
all over the world increasingly 
depends on PALMER 


electrical 


ability to resist attack by all known 
aircraft fluids is particularly im- 
portant. 

Backed by the technical resources 
of the BTR Group, Palmer offers 
the aircraft industry a wealth of 
experience in the design and manu- 
facture of a wide range of aircraft 
components. 
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and ASTRONAUTICS 


6/3409 


= 
(> 
| 
a 
(Da 
PALMER AERO PRODUCTS LTD. 
Street, London N:W 
DIVISION, 
BTRINDUSTRIES LTD 
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DAKOTA... AMBASSADOR 
.. -VIKING ... ARGONAUT 
... AND 


Following our successes in 

supplying MALLITE E.G.B. laminates for 

reflooring many D.C.3., Viking, Ambassador and 

Argonaut aircraft, we now offer complete replace- 

ment floor panels for Viscount 800/810 aircraft 
in an A.R.B. approved installation. 


48 If repairs to your 
present floor are a problem— 


order MALLITE E.G.B. 
REPLACEMENTS 


LIGHTNESS STRENGTH 
SERVICEABILITY 


WZAilliam Mallinsom 


and Sons tI.td. 


AIRCRAFT DIVISION THAMES ROAD 
CRAYFORD KENT 
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DAMIC CONTROLS 
LIMITED 


268 HIGH STREET, UXBRIDGE, MIDDLESEX 
Tel.: Uxbridge 32100-35432 


For Charging, Non-Return, Relief and Solenoid 
Operated Valves suitable for systems up to 4,000 
p.s.i., and for controlling countless liquids and 
gases. 


Our DC.22/AGS.2096A Charging Valve suitable for 
DTD.585 and Air is supplied as initial equipment 
to nearly every British Aircraft Manufacturer, 
to the Ministry of Aviation, Overseas Govern- 
ments and Airline Operating Companies. 


We have also just produced especially for 
Nitrogen Charging our DC.50 Valve, the overall 
length of which is slightly shorter than the DC.22 
and as the system thread is the same it may be 
used as a replacement should Nitrogen be intro- 
duced instead of Air Charging. 


We also design and supply many other types of 
Valves for Atomic energy and Guided Missile 
applications. 


Your enquiries will receive our most careful 
consideration however difficult they may be. 


ELECTRICA 


EQUIPMENT 


including :- 


Automatic Carbon Pile 


Automatic Voltage Voltage Regulators 


Regulators 


Rotary Transformers 
and Convertors 


High Frequency 
Alternators 


Literature sent on request 


Visit us on Stand No. 

X12 at the 

ASEE ELECTRICAL 

ENGINEERS 

EARLS COU 

MARCH 21- 


Transistorised 
version to give 
+ or — 05% control 


NEWTON BROS. (DERBY) LTD 


ALFRETON ROAD DERBY 


PHONE: DERBY 47676 (4 LINES) GRAMS’ DYNAMO, DERBY 
London Office: IMPERIAL BUILDINGS. 56 KINGSWAY W C2 
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STC 


‘intercom’ equipment 
for aircraft 


@ Designed for Extreme Reliability. 
@ Up to 5 flight crew station boxes. 


@ Fully protected against transient surges on 
the aircraft supply. 


@ No cooling air required. 


The SA.10 equipment is designed 

to permit intercommunication between 
members of the flight crew, cabin 

staff and, where required, 


@ Fully transistorised. between the flight crew and the 
@ Selection of the output of any 3 of 14 radio ground engineer. It comprises 
receivers. an amplifier which can be used with 


@ Selection of any one of 6 radio transmitters. @ maximum number of five 
flight crew station boxes, one of which is 


@ Main unit designed to ARINC characteristic shown above, and a junction box for 


@ Full M of A and FAA type approval. 


@ Acockpit loudspeaker and a transistorised 
amplifier unit type SA.11 are available for use 
in conjunction with this equipment. 


Ce... Standard Telephones and Cables Limited 
/[ GROUP se Registered Office : Connaught House, Aldwych, London W.C.2 


RADIO SYSTEMS DIVISION : OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.I1 


interconnection purposes 
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assemblies 
wiring systems 
and 

terminal blocks 


for all aircraft and 
missile applications 


Reglo wiring system for aircraft, 
missile and general electrical 
applications. 

The illustrations show some of 
the components of the Reglo 
wiring system which although 
originally designed for aircraft use, 
is now widely used by the Nuclear 
Energy Authorities and by Power 
Station Engineers. 

It is an extremely flexible 
point-to-point system and unit 
construction of components makes 
assembly simple. 


> 


/ 


is The Vinten 16 m/m G.90 cine-aircraft camera for 
combat recording and the famous Vinten 70 m/m low 
altitude reconnaissance camera designed to give the 


finest quality photographs of ground targets from Cc.wW.C. EQUIPMENT LIMITED 
/ very high speed aircraft. These Vinten cameras are LY 


Phone : Maidenhead 2275/7 


Telegraphic address: DURAQU/P Maidenhead 


supplied to the R.A.F. and other world powers. We Kings Grove, Maidenhead, Berks. 
also supply 16 m/m high speed research cameras for air 
/ to air photography which are used extensively in 


rocket development. 


| Please address your overseas 
enquiries to Cinematograph 


Export Ltd. 


From the LARGEST 


HEXAGON, BIHEXAGON, 
SQUARE & BISQUARE FOR 
HAND, POWER & IMPACT 
ENGLISH, AMERICAN, UNIFIED 
& METRIC SIZES. 4”. a". 4". 
3.” 2." & 1” SQUARE & 
Hexagon drives. Nut sizes .152” | 
to 3.150” across flats. 


TO THE smatiest 


EXCLUSIVE Features- Made from 
Chrome Alloy Steel, Hot for 
Dimensional accuracy, Uniformity 
of shape, Maximum strength & life, 
Full mut clearance, Cleanest 

ible internal formation, Small 
outside diameters. 


TOOL UP WITH 


Manufactured at 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND. 


W. VINTEN Litd., 715 North Circular Road, Cricklewood, London, N.W.2 
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peration 


SPHERICAL 


Within the compact assembly of 
the Saunders Spherical Plug Valve, 
the Plug, with its unequalled 
sealing contact, provides the most 
effective barrier to fluid flow. 


Annular diaphragms, reacting to 

the fluid pressure, tighten the 

seal as pressure rises and, by 

arrangement, can be pre-set to 

relieve at val- 

ues in excess 

of working 


pressures. 


Spherical Plug Valves also provide 
full, straight bore; low torque 
at temperature extremes, freedom 
from sticking and resistance to 


icing. 


Ilustrated: Mark 4 Motorised 
Spherical Plug Valve. 


DAGENITE 


AIRCRAFT BATTERIES 


Pritchett & Gold and E.P.S. Company Ltd, Dagenite Works, Dagenham Dock, Essex 
DOMinion 0121 
London Airport Sales and Service Depot: Building 20D, Eastern Perimeter Rd, 
Skyport 4321 Ext 6023 


SAUNDERS VALVE x COMPANY 
Aircraft Division 


BLACKFRIARS STREET - HEREFORD Telephone 3125 
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LOW-LEVEL APPROACH 


The BUCCANEER maximises 
surprise by minimising 
warning. 


ELECTRONIC NAVIGATION 


Electronic 
exactitude 
surpasses the 
limitations of 
human ability. 


AREA RULE 


Area rule delays 


the drag rise 
and provides 
a smoother ride. 


MARCH 17, 1961 


WEAPON DELIVERY 


The BUCCANEER can strike 
with either nuclear or 
conventional weapons. 


— 


STRUCTURAL LONG LIFE 


The BUCCANEER 
was designed to 
withstand prolonged 
low-level turbulence 


at high speed. 


BOUNDARY LAYER CONTROL 


Boundary layer control 
reduces landing and 
take-off speeds whilst 
maintaining full control. 


THE BLACKBURN BUCCANEER 


4 


strikes at “‘zero” feet beneath an enemy’s radar defences 
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Not Bread Alone 


Last week the newspapers informed us that the Royal Air Force 
was having difficulty in getting the right sort of chaps for certain jobs. 
They were quoting or paraphrasing certain remarks of the Air Minister 
in the House. The relevant passages are quoted in our report (Aviation 
in Parliament, p. 276) and it will be seen that what particularly 
worried Mr. Amery is the shortage experienced by the R.A.F. in 
getting enough of the right material for pilots and navigators. 

No doubt the shortage is to be traced to the Defence White Paper 
of 1957, which made it clear to all that the manned fighting aircraft 
had had its day. Since then everyone has had a chance to think again 
and tremendous efforts have been made to convince the rising 
generation, and what is just as important its relatives and older 
friends, of the incorrectness of this belief. However, the shortage 
shows that the damage done has yet to be eradicated. 

During the same week much publicity was given to the experience 
of the British Interplanetary Society, and also of their colleagues in 
Russia. A very large number of people, their numbers running into 
many hundreds, if not thousands, have acquainted the B.LS. of their 
desire to be shot into space. First, let us observe that no pay or 
reward or pension has been advertised by the B.LS. for such 
hazardous goings-on. Yet, by contrast, the most excellent pay and 
pensions are offered by the Royal Air Force. It seems, then, glamour 
may still be a more effective recruiting sergeant than a Treasury 
promise to pay. 

Let the R.A.F. set its sights on the Stars. 


Up and Up 


Last week came the news that a sailplane pilot had persuaded his 
unpowered lightweight vehicle to a height of over 46,000 ft., more than 
eight miles high. Of course, such an achievement does not even smack 
of the impossible to those who take any interest in gliding. And it is 
good news that this section of the aviation fraternity is not only in 
good heart but good health. Size of its membership continues to 
expand. The fantastic achievement of the American pilot will have 
served a double purpose if it makes the ordinary citizen of this country 
pay some attention to the remarks of that remarkable man, their 
countryman Philip Wills, speaking at the annual general meeting of 
the British Gliding Association in London on Mar. 10. 

Let us record first that 29,914 hrs. flying was done at British gliding 
clubs during 1960 by 5,781 pilots in 419 gliders. But Mr. Wills, who 
in no way minces words, was not only concerned in disseminating 
statistics. His eyes are fixed on lebensraum. He seeks it in the air 
and on the ground. Let us leave the last word to the chairman of the 
British Gliding Association: 

“Never in the history of flying has there been a ‘near miss’,” said 
Mr. Wills, “ let alone a collision between a glider and an airliner anywhere 
in the world. This is probably due to a combination of factors, including 


the slow speeds, good pilot visibility and even silence of gliders, and above 
all the fact that a glider cannot fly cross-country in a fog.” 


Earlier Still 


Readers will be glad to know that with this issue and in future, as 
a result of arrangements specially made, THE AEROPLANE AND 
ASTRONAUTICS will be published each Thursday, instead of Friday. 
This has been done without any sacrifice in the time of closing for 
press so that our late news service will be in no way affected. 
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Matters of Moment 


B.A.C. Adds to its Assets 


ITH the announcement that Marshal of the Royal Air 

Force Sir Dermot Boyle, G.C.B., K.C.V.O., K.B.E., 
A.F.C., has joined its board of directors, it became known that 
the British Aircraft Corporation has recruited a third former 
high-ranking R.A.F. officer. Since the formation of the 
Corporation’s board in May, 1960, Marshal of the Royal Air 
Force Viscount Portal of Hungerford has been chairman and 
last October Air Marshal Sir Geoffrey Tuttle became a director 
of Vickers-Armstrongs (Aircraft), Ltd., one of the Corporation's 
member companies. 

In Sir Dermot the B.A.C, acquires someone with a lifetime 
of Service experience and an intimate knowledge of its require- 
ments, for it is only a little more than 15 months since he 
retired from the Service as Chief of the Air Staff, a position 
held for four years, It was during his period of office that 
the R.A.F. staged its famous exercise “ Prospect,” which 
successfully served its purpose of emphasizing the continuing 
importance of manned aircraft. This, in the period immediately 
following the Defence White Paper of 1957, was of vital import. 

Since World War II he served with Fighter Command as 
A.O.C. No. 11 Group and after 18 months as assistant com- 
mandant of the R.A.F. Staff College, and also a spell at the 
Air Ministry, he was appointed A.O.C. No. 1 Group Bomber 
Command in April, 1951. During this appointment he spent 
many hours piloting Canberras on overseas tours. Before 
becoming C.A.S. on Jan. 1, 1956, he again served in Fighter 
Command, this time as A.O.C.-in-C, 

Mr. A. D. Marris, C.M.G., a well-known figure in the City, 
also joined the B.A.C. board. As managing director of Lazard 
Bros, and Co., Ltd., a firm of merchant bankers, and a director 
of Barclays Bank, Peninsular and Oriental Steam Navigation 
and several other big companies his value to the Corporation 
in financjal and economic matters speaks for itself. 

In 1940-41 Mr. Marris was first secretary, and later 
counsellor, at the British Embassy in Washington and was 
secretary-general of the Emergency Economic Committee for 
Europe after the War from August, 1945, to February, 1946, 
with the temporary rank of principal assistant secretary, 
Foreign Office. At the Marshall Plan Conference in 1947 he 
was deputy leader of the U.K. delegation and again at the 
Washington conference of the Committee for European 
Economic Co-operation in the same year. 


Portable Radio Prohibition 

HE possibility of airline passengers causing the 

malfunctioning of airborne navigation equipment by the 
use of portable electrical apparatus in flight is the subject of a 
recent M.o.A. Civil Aviation Information Circular (No. 26/1961). 
Advising operators to take steps to ensure that such units are 
not used at times when interference which might be caused by 
them “could affect the safety of the flight.” the Ministry has 
now passed the problem on to the airlines. 

With particular reference to high-frequency aids such as vor 
and 11s, radiations from tape recorders and transistorized radio 
receivers are generally thought to be capable of producing 
incorrect instrument heading information and other deviations. 
Although no known evaluation tests have been made on this 
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side of the Atlantic on this particular type of navaid inter- 
ference, a number of American airlines are believed to have 
experienced vor malfunctioning caused by passengers using 
such equipment. 

Some domestic operators in the United States have banned 
the operation of electrical equipment in their aircraft and others 
are reported to have stopped portable units being carried as hand 
luggage. In this country, B.E.A. has instructed all its cabin 
staff to watch out for passengers trying to use such items. 

If it be true that the use of electrical apparatus likely to be 
used by passengers aboard an airliner could affect the safety of 
a flight then it is not enough for the Ministry to pass the 
responsibility for their prohibition on to the airline operators. 
The Ministry of Aviation has a duty, after first satisfying itself 
by appropriate tests that the danger is real, to enlist the full 
co-operation of passengers and suppliers of potentially offending 
equipment alike. This seems to be a case where effective results 
could be achieved by discussion in appropriate television pro- 
grammes. People will want to know, for instance, why the use 
of some electrical equipment, such as razors, is permissible on 
board an aeroplane, if the use of other gadgets is not. So 
many people have got into the habit of carrying portable radios 
about with them that listening to them may well become as 
automatic as looking at a wrist-watch. 


The Launching of ESRO 


AS HOUGH it will have nothing to do with building satellite 
launchers, the European Space Research Organization 
(ESRO), which was the subject of a two-day meeting in Paris 
on Mar. 13-14, at least serves to unify scientific interest in 
space payloads. The new organization which, among other 
things, will be concerned with standardizing research equipment 
for sounding rockets, satellites and space probes, was officially 
established when Government representatives of 11 countries 
met in Geneva on Dec. | last year. 

The countries concerned are Belgium, Denmark, France, 
Great Britain, Holland, Italy, Norway, Spain, Sweden, Switzer- 
land and West Germany. 

The further meetings this week were for the purposes of 
ratifying the agreement by member countries and to secure a 
first-year budget. This was to be about £62,000, the individual 
contributions varying in proportion to the national income. On 


PRESIDENTIAL VISIT.—On Mar. 11, President 
Nkrumah of Ghana visited the R.A.F. College, 
Cranwell, and also No. 3 Flying Training 
School, R.A.F. Ternhill, where the 10 Ghanaian 
Air Force cadet pilots of No. 157 Course are 
learning to fly. Above, he watches the flying 
with Air Marshal Sir Arthur McDonald, Air 
Member for Personnel, the Hon. Aea Ofori- 
Atta, Ghanaian Minister of Local Government 
and A.V.M. W.E. Coles, A.O.C. No. 23 Group. 
Left, the President with members of the 
Course and the Station Commander, Gp. Capt. 
F. W. M. Jensen. 
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PRIZEWINNERS.—During the B.G.A. Ball 
at Londonderry House, on Mar. 10 Lady 
McEvoy presented the prizes. She is seen 
here with Air Chief Marshal Sir Theodore 
McEvoy, new B.G.A. vice-president, and 
(L. to R.) Peter Scott (Wakefield Trophy), 
Stuart Morrison (Douglas Trophy), Mrs. Anne 
Burns (California in England Trophy), Capt. 
Ted Shepherd (Douglas Trophy), Gordon 
Rondel (de Havilland Cup), Col. Tony 
Deane-Drummond (Frank Foster Trophy), 
A. J. Stone (Volk Cup and Manio Cup), and 
Philip Wills holding the Robert Perfect 
Trophy. 


Photograph copyright “The Aeroplane and Astronautics” 


this reckoning, Great Britain would pay the largest share, about 
£15,000. 

The monies concerned are, of course, modest and in no way 
measure up to the sums which the same countries are being 
asked to contribute under the Franco-British scheme to produce 
Blue Streak as a European heavy satellite launcher. ESRO’s 
present need is for committee meetings and paper-work. For 
this reason, the “ birth pangs” of the new organization have 
been comparatively painless. 

So far as launching vehicles are concerned, it is expected 
that ESRO will be free to choose European rockets, if such 
are available, or obtain them from elsewhere, perhaps from 
NASA. But it must be remembered that satellites and space 
probes will not be the only concern of the new organization. 

Much work, especially in the early years, will continue to 
be accomplished with small sounding rockets to help fill the 
gap in contemporary knowledge of the Earth’s atmosphere 
between the heights reached by balloons and those attainable 
by artificial satellites. For this purpose, soundings carried out 
at heights of between 20 and 120 miles will be of particular 
interest. There is, in consequence, much scope for the develop- 
ment of small sounding rockets and research payloads among 
the member countries of ESRO. 


Round the World in Eight Days 


ARATHON lightplane pilot Max Conrad landed back at 

Miami on Mar. 8 after completing a 25,457-mile round- 
the-World flight in the record time of 8 days, 18 hr. and 49 
min. He flew a specially equipped Piper Aztec light twin, 
and was accompanied by NBC reporter Richard Jennings, as 
F.A.I. observer 

Longest leg of the flight was the 3,028-st.-mile trip from 
Wake Island to Manila in the Philippines, and there was also 
just under 3,000 miles of water to cross between Dakar and 
Trinidad. For the flight, ferry tanks were installed to increase 
the normal fuel tankage from 144 to about 400 U.S. gal.. 
conferring an economical cruising range of 4,000 miles and 24 
hr. endurance. At about 6,000 Ib. all-up, the Aztec was operat- 
ing some 600 Ib. below its normal max. gross weight, so that 
no overloading problems were presented, and it was well below 
the 6,613.9 lb. limit of Class C-l-d. 

International and U.S. records within this class were achieved 
by Conrad by the Aztec flight, in addition to an absolute record 
for piston-engined aircraft of all sizes. The figure achieved 
beat by nearly 20 days the previous record established by the 
late Peter Gluckman. 


Slender Wings at Low Speed 


OW-SPEED handling requirements for future aircraft should 

be specified so that it can be shown at the design stage that 

the aircraft will meet them. This point was made on Mar. 8 

by A. Spence and D. Lean during their main R.Ae.S. lecture on 

“Some Low-speed Problems of High-speed Aircraft” which 
was read before the R.Ae.S. Chester Branch. 

At present, civil requirements call for a “ satisfactory degree 
of speed stability, control of gradient of descent and lateral 
and directional control ... during the steady approach.” 
There are difficulties in designing for a requirement of this 
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deficiencies after an aircraft has flown 
can be expensive and time-consuming. 

Much of the paper was devoted to slender wings. This type 
of highly-swept wing is likely to be used for supersonic trans- 


kind. 


Correction of 


ports. With these wings there is flow separation from all edges. 
In general, the lecturers concluded that the low-speed problems 
look a great deal less formidable than on many older types of 
wing. 

But much more work is needed. For example, large rolling 
moments due to sideslip are likely to give rise to serious 
problems of control and response to side gusts. 

The paper also discussed work aimed at improving the ability 
to predict and define the handling qualities of future aircraft. 
Flight tests have been made with an Avro 707A delta with 
characteristics which had been artificially worsened. Speed 
control] and glide-path holding tests were made. They showed 
that by very much increased pilot effort a substantially constant 
performance could be achieved. 


Self-help at Belfast 


RESOLUTION passed on Mar. 9 by the Northern Ireland 
Government empowered the Ulster Government to intro- 
duce a Bill to lend £5 million to Short Bros. and Harland 
for development of the Belfast freighter aircraft. The Bill 
received its formal first reading. Ten Belfasts are on order 
for the R.A.F. on a fixed-price basis 
Capt. O'Neill, the Minister of Finance, said that the develop- 
ment costs of the Belfast were considerable, and would not be 
recovered fully until production was completed. “The com- 
pany is full of confidence that there is a commercial market 
for this big air freighter. They are planning on the basis of 
making not less than 30 aircraft.” The company’s hopes were 
based on a large freighter suitable for carrying all types of 
merchandise at rates which, it was hoped, would be fully 
competitive with surface craft. Both civil and possibly further 
military orders for the aircraft might be received and it was 
hoped to maintain employment in the Belfast aircraft industry. 
The estimate for building at least 30 Belfasts is interesting. 
If the company reckons to break even on this number, each 
aircraft will presumably include in its price one-thirtieth of 
the total development costs. Such a high share per aircraft is 
unusual, 


Sailplaning Eight Miles Up 

N absolute altitude of 46,267 ft., with a height gain of 

42,303 ft. above the previous lowest point, was attained 
on Feb, 25 by Paul F. Bikle, of Lancaster, Calif., U.S.A., flying 
his Schweizer 1-23E sailplane in a wave in the region of the 
Sierra. Nevada range in California. This machine is an 
unpressurized conventional sailplane which Bikle flew in the 
Standard Class in last year’s World Championships at Cologne, 
finishing 12th out of 35 entrants. 

The limit for an unpressurized pilot breathing 100% oxygen 
is usually given as around 45,000 ft., but Mr. Bikle may have 
acquired some acclimatization to altitude in the course of his 
job as director of the NASA Flight Research Center at Edwards 
Air Force Base, Calif. 

The Soaring Society of America, which kept this record 
under its hat for over a week, presumably while homologating 
it, states that the flight was made “over Mojave.” This is 
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SAME STABLE.—The 

Hawker P.1127 at Dunsfold 

with, in background, a 
Hawker Hurricane. 


160 miles south of Bishop, where the present official World’s 
records of 42,100 ft. by W. B. Ivans (single-seater) and 44,255 
ft. by L. E. Edgar and H. E. Klieforth (multi-seater), were 
set up in 1950. Mr. Bikle started with a tow to 10,000 ft., 
but lost height in downcurrents and then started his climb from 
only 1,560 ft, above ground, which was 3,964 ft. a.s.l. 

Mr. Bikle’s gain of height far exceeds two recent gains which 
still await international recognition: 34,300 ft. by S. H. 
Georgeson in New Zealand and 35,760 ft. by S. Josefczak in 
Poland.—a.£.s. 


Lockheed Wins SOR 182 


OCKHEED AIRCRAFT CORP. have been selected to 
develop a turbofan transport for MATS re-equipment and 
eventual sale as a civil freighter (see our issue for Jan. 13). 
Developed to Specific Operational Requirement 182, this type 
is now covered by the support system designation SS-476L. 
Deliveries will begin in 1964/65 of the first batch of 100; the 
eventual MATS requirements is reported to be 376. 

The SOR 182 specification has been written in collaboration 
with the F.A.A. to ensure that civil requirements are noted. A 
high-wing aeroplane, the Lockheed design is based on the Super 
Hercules project and will carry a 50,000-lb. payload across the 
Atlantic or 20,000 Ib. across the Pacific. It will operate from 
6,000-ft. runways at full gross weight. 

Lockheed also has benefited from the MATS interim 
re-equipment programme, which now involves purchase of 99 
C-130E Hercules freighters and 30 Boeing C-135s. 
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P.1127 Flies 


IRST flight of the Hawker P.1127 vrov strike fighter as a 

conventional aircraft was made last Monday afternoon from 
the R.A.E. airfield at Bedford; it lasted 22 + The P.1127 
was flown by the Hawker chief test pilot, A. W. (Bill) 
Bedford, who had also piloted it during = tethered and 
untethered hovering trials completed last November. 

The P.1127 was developed initially as a Hawker 8g 
venture, but several aircraft were later ordered under M.o.A. 
contract. It is powered by a single Bristol Siddeley BS.53 
lift-thrust turbofan of approximately 15,000-lb. thrust. This 
has efflux nozzles which swivel to provide thrust for jet lift 
or propulsion or both. During last Monday’s flight the nozzles 
were kept in the propulsion-thrust position. 

In a week or so the P.1127 prototype will return to the 
Hawker airfield at Dunsfold. Further hovering and normal 
flight trials will be made and flight development will be.directed 
towards transition from vertical to forward flight. Recently 
it was stated that the British and German Governments had 
agreed to discuss joint development of a lightweight vrol 
strike fighter based on the P.1127. 

Rapid progress of the P.1127 has obviously been helped by 
experience with the Short SC.1 vTot research aircraft. During 
recent trials at Bedford this has taken off vertically from an 
unprepared concrete surface; a special gridded platform was 
used in earlier tests. The way is now clear to dispense entirely 
with a take-off platform. 


Air Matters in Parliament 


Air Estimates 

N Mar. 8 the House went into Committee of Supply on the 

Air Estimates. The Secretary of State for Air, MR. JULIAN 
AMERY. moved approval of Vote A: Number for Air Force 
Service. In terms this reads: “ That a number of officers, air- 
men and airwomen, not exceeding 164,000, all ranks, be main- 
tained for Air Force service, during the year ending on the 
31st day of March, 1962.” 

Vote A marks a stage in the passage through Parliament of 
the Army and Air Force (Annual) Act, which continues (in the 
case of the R.A.F.) the main Air Force Act in force for another 
year. Thus the continued existence of the R.A.F. is dependent 
upon the passing once a year of the Annual Act; if Parliament 
in any year declined to pass the Annual Act, the R.A.F. would 
at once become an illegal body and would automatically stand 
disbanded—there would be no money to pay for it and no 
sanction to enforce discipline. But take heart; this precarious- 
looking structure has served us well and has in effect kept a 
standing military force in being for close on 300 years. It 
stems directly from a democratic victory over the rapacious 
guile of the Stuart kings. 

Adverting to a less romantic age, Mr. Amery put clearly 
before the House his 10-year V-bomber plan embracing the 
nuclear deterrent, by now familiar in object and detail to those 
who followed the Air Estimates and Defence Debates, both 
reported in this paper. Opposition to the Vote was hardly 
formidable, Mr. Emrys HuGues (Lab., South Ayrshire) moving 
a token amendment to reduce the Vote by 1,000 men, claiming 
that the fallacy of the Government's policy lay in the fact that 
agreement with Russia was possible given an intelligent foreign 
policy. 

At the end of his speech Mr. Amery told the House of one 
unsatisfactory feature: the R.A.F. is not getting enough pilots 
and navigators. Although Cranwell is looked to in future to 
provide a larger proportion of senior officers, the greater part 
of our aircrew will still be drawn from officers joining under 
the direct entry scheme, not enough of whom at present evince 
to a sufficient degree the very high standards of character and 
educational attainment looked for. 

fo our mind this state of affairs is a legacy from the 1957 
White Paper which gave the misguided impression that ground- 
launched weapons would supplant the R.A.F., and that there- 


fore there was “no future in flying,” at any rate in the Service. 
In spite of the present Minister's energetic and emphatic denials 
in the House, this view is still widely held. The explanation 
is surely that expounding the contrary to the House does not 
implant conviction where it is needed. 

Bring right home to the potential aspirant the fact that the 
Service does, and until further notice will continue to, offer a 
life career to the man who wants to fly—and queues of the 
right calibre will form. What is holding off the would-be 
V-bomber pilot has nothing to do with money: he knows the 
job is well paid, but where he wants reassurance is—will it 
last? The Government should need no lesson in public 
relations, but is it presumptuous to offer a suggestion? Public 
and other schools have “ careers masters,” and the Universities 
have “careers advisory bodies.” Sell them on the facts for a 
start. 

The amendment was rejected and the Vote agreed to. 

JP-4 

In the House of Commons on Mar. 6 Mr. G. R. CHETWYND 
(Lab., Stockton-on-Tees) asked the Minister of Aviation for 
an assurance that there is little likelihood of danger arising from 
the use by certain operators of JP-4 fuel in preference to 
kerosene, because of the methods taken at London Airport to 
deal with the matter. Mr. THORNEYCROFT answered that they 
were dealing anyway with highly inflammable fuel used by 
piston-engined aircraft and “ certainly there is no danger arising 
from the methods adopted at London Airport.” We should 
hope not; but perhaps the Minister did not mean his reply to 
be taken syntactically (that is, according to syntax). Anyway, 
if I subscribe towards a fire-engine, that will not prevent my 
house catching fire, and the answer is to get rid of the stuff, as 
so forcefully enjoined by Lord Brabazon of Tara in the House 
of Lords six weeks ago. We await with impatience the results 
of the technical study group now sitting. 

The Rotodyne 

In reply to a further question, also by Mr. CHetwynp, 
Mr. THORNEYCROFT said he thought the Rotodyne, as the proto- 
type nearest in the World to being economic as a helicopter, 
merited serious study to deal with noise and other factors so as 
to warrant its introduction. Coupled with the fact that three 
days earlier he had been present with the Air Minister at 
Battersea heliport to see (and hear) the Rotodyne land, this is 
encouraging and shows that something is moving here at last. 

O. W. H. Cooke. 


MARCH 17, 1961 277 THE AEROPLANE 


and ASTRONAUTICS 


Towards 4,000 m.p.h. 


ASTEST speed so far achieved by man, 2,905 m.p.h., was 

reached on Mar. 7 by the North American X-15 research 
aircraft. Powered by a 57,000 Ib. thrust XLR99 rocket motor, 
the X-15, was flown by Major Robert White. 

During the powered part of the flight, which lasted 125 
seconds, the throttleable motor was kept at its idling thrust 
of 28,500 lb., and the air brakes were also open for part of the 
time. After being dropped from its B-52 mother aircraft over 
Silver Lake, California, the aircraft accelerated to 2,905 m.p.h. 
before thrust was cut off by Maj. White, who climbed from 
45,000 ft. to 75,000 ft., experiencing 25 seconds of weightless- 
ness as he levelled out at the top of the climb. After jettisoning 
remaining fuel, the aircraft glided down to land on the dry 
lake runway at Edwards Air Force Base, after an eight-minute 
flight. 

It was first announced that the aircraft had reached 2,650 
m.p.h., but after instrument checks had been made this speed 
was corrected to 2,905 m.p.h. This far exceeds the unofficial 
speed record of 2,275 m.p.h. set up in an X-15 with rocket 
motors giving a total of 16,000 Ib. thrust. 

Our U.S. correspondent §S.H.E. writes: 

This 2,275 m.p.h. tops White's earlier unofficial speed record 
of 2,196 m.p.h. made on Aug. 4, 1960, in the same X-15, 
at which time he also set a World altitude mark of 136.500 ft. for 
an air-launched aircraft, Actually. the new speed record was 
incidental, since the pilot was not engaged in speed trials but 
stability and control tests. 

On Feb, 10 the full-powered X-15 was officially turned over by the 
manufacturer to the NASA and U.S.A.F, at Edwards. This camera- 
conscious charade of handing over “The Keys” was played out fol- 
lowing a thorough-going checkout during the past two months, backed 
up by three test flights by North American's chief test pilot, Scott 
Crossfield. The aircraft is the No. 2 X-15 with the big 57,000-Ib.- 
thrust XLR99 rocket engine now scheduled for the high performance 
space-fringe phase of the flight programme aiming at a height of 
50 miles and a speed of 4,000 m.p.h. and even beyond. 

These missions will be flown by White. the first of which is 
expected to achieve Mach 4 (2,640 m.p.h.):; thereafter the speed 
will be stepped up in increments of 0.5 M (330 m.p.h.) to Mach 6 
and over. Thus in a year or two we shall be passing from the 
red-hot to the white-hot sphere of thermo-aerodynamic flight. 

As a postscript it might be added that a two-seater X-15 is now 
being actively canvassed as a space-fringe trainer Brig.-Gen. 
John W. Carpenter, Edwards commander, has recommended that the 
establishment of a postgraduate aero-space research course be 
incorporated in the Experimental Flight Test Pilots’ School at 
Edwards. At present, only the basic X-15 design offers the possi- 


bility of such training for selected pilots in aero-space research. 
As comment to these remarks by S.H.E., we would add that 
in the past rocket-engine and fuel-system snags have slowed 
progress with the X-15 programme and the achievement of 
is an encouraging 


2,905 m.p.h. with the XLR99 sign that 


Ultimate performance 
flights of the X-15 are 
to be made with the 
XLR99 rocket motor 
(above) installed ; its 
peak thrust is 
57,000 Ib. 


— ATIIUDE BOCKET 
ONTROL HEADS 


Maj. Robert White stands beside the X-15 in which he reached 


Rings round the nose show the discoloration 
of temperature-sensitive paint. 


2,905 m.p.h. 


progress is being made despite these difficulties. This engine 
was fitted into the third X-15 airframe last June, but an 
explosion during ground running damaged the aircraft. 

The first flight with an XLR99 was made last November. 
Six attempts were made before the aircraft was successfully 
launched. It was installed in the second X-15, which had been 
repaired after breaking its back a year earlier when it landed 
after its structure had been weakened by an in-flight explosion. 
At that time this aircraft was powered by XLRII rocket 
motors. 

The Reaction Motors XLR99-RM-1 engine, on which future 
advances with the X-15 will depend, is a throttleable rocket 
motor burning liquid oxygen and anhydrous ammonia. Its 
thrust is variable between 28,500 and 57,000 Ib. 

At the idling thrust of 28,500 Ib. the engine will run for 
137 sec. on the X-15 propellent load, but at full thrust it 
consumes about 10,000 lb. of propellents per minute and its 
running time is reduced to 90 sec. The engine weighs 910 Ib. 
and has an overhaul life of one hour. 

STOP PRESS.— Latest comment received from S.H.E. reads: 
A news report from the NASA at Edwards says that the 
X-15 was launched from its B-52 carrier at 45,000 ft. and with 
the rocket engine operative at only two-thirds throttle for 
125 seconds it attained a top speed some 250 m.p.h. faster 
than originally programmed. During the speed dive the air 
friction generated a temperature of 675° F. inside the stainless- 
steel wing skin. The outside surface temperatures were probably 
higher, changing the colour of the paint on the nose, wing and 
tail; another chromatic effect was the sliding back (or blurring) 
of the painted numerals on the tail. 

The stainless-steel surface of the X-15, designed to withstand 
temperatures of 1.200° F. without structural damage, is expected 
to heat up to a cherry red at 1,000° F. with full-open throttle. 
The heat encountered during future tests will determine its 
maximum performance, currently aimed at 4,000 m.p.h. and 
50 miles altitude. 
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Aviation News in General 


BEAGLE AUSTERS.—The first two 
aircraft to be registered in the name of 
the new Beagle Group are G-ARKE and 
G-ARKF, both Beagle Auster A.109s. 
These are presumably the aircraft to be 
shown at the Shackleton Week-end at 
Coventry on Apr. 28-30. 


MODIFIED SCOUT.—XP190, the 
sixth Westland Scout of the development 
batch for the Army Air Corps, has beer 
fitted with power controls. It flew for 
the first time on Mar. 6. 


MISSION TO MOSCOW. — Four 
Rollason-built Turbulents of the Tiger 
Club are to fly, it is hoped, to Moscow 
in connection with the British Trade Fair 
there in May. Permission has been 
requested from the Soviet authorities for 
the 1,500-mile flight, which will take 
three or four days. The Russian air 
attaché in London has been invited to 
visit Croydon, where the aircraft were 
built, to discuss the project. 


AIRBORNE. — First flight of the 
Armstrong Whitworth Argosy C.1 was 
made on Mar. 4 from Bitteswell. Fifty- 
six are on order for Transport Command. 


ASTAZOU-DORNIER.— A_ Dornier 
Do-27 has been re-engined with a 
530 s.h.p. Astazou II turboprop. by 
SFERMA. The first flight was made at 
Bordeaux on Mar. 2. SFERMA has 
previously fitted Astazou engines in a 
Max Holste 153, a Nord 1100 (see page 
301 of this issue), and a Beech Travel-Air. 


GOING IT ALONE.-Sole exhibit 
from the East German aircraft industry 
at this year’s Leipzig Spring Fair will be 
a Pirna O14 turbojet. This engine is still 
undergoing flight trials and is intended 
for installation in the V.E.B. 152 medium- 
range transport. 


INDIAN ANTONOV. — The _ first 
Antonov An-12 (military version of the 
An-10 airliner) for the Indian Air Force 
arrived in New Delhi on Mar. 1. Eight 
were ordered last October for use in 


FOR BEST CROP.—Presented by the 
Air League in memory of Robert Perfect, 
this trophy is to be awarded annually by 
the B.G.A. to the club, Service or civilian, 
which in that year has maintained the 
highest number of B.G.A. categorized 
instructors in proportion to its flying 
membership. 
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CLUB JET.— Produced for 
the Soviet aero clubs, the 
two-seater Yak-32 jet 
trainer recently established 
a class altitude record of 
more than 46,000 ft. 


supplying construction projects in North 
India. Reports that India is to purchase 
a number of Il-14s were again circulating 
in Delhi last week, and were supported 
by the news that about 100 Indian pilots 
were training in Russia. 


PRESIDENTIAL TRANSPORT.—A 
D.H. Heron has been ordered as a per- 
sonal transport for President Nkrumah of 
Ghana and ministers of his government. 
Furnished similarly to the three Herons 
used by the Queen’s Flight it will be 
attached to the Ghana Air Force com- 
munications flight based at Accra. 


THE BRUTAL FACT.—Mr. Donald 
D. Baals, of NASA, recently pointed out 
that “at the last count” the U.S. had 
accumulated just two minutes of flight 
time at Mach 3 compared with about 
50.000 hr. on B-47s at the time when 
commercial jet programmes 
launched. 


107s FOR JAPAN.—Kawasaki Air- 
craft, of Japan, has ordered 10 Boeing 
Vertol 107 helicopters. Two will be com- 
pleted by Vertol and the remainder 
assembled in Japan. The first two will 
be the 25-passenger basic airliner version 
of the 107, for Fuji Air Transport and 
Fuji Airlines. 


RALLYES DOWN UNDER. — D.H. 
Australia are to market the Morane- 
Saulnier Rallye in that continent. 
Morane-Saulnier are to supply the 
M.S.880/885 airframes without engines or 
airscrews, and D.H. Australia will be 
responsible for assembly, completion and 
sales. Latest sales figures for the Rallye 
are claimed to be 240 confirmed orders 
from 21 countries, by Feb. 15. 


PRINCESS COST.—About £9,127,000 
has been spent to date on the Princess 
flying boats, including storage costs, 
according to the Parliamentary Secretary 
to the Ministry of Aviation. These flying 
boats have been advertised for disposal. 


AUTAIR AT LUTON.—Autair, Ltd.. 
will establish its U.K. base at Luton to 
support its overseas helicopter operations, 
and as a centre for the operation of three 
DC-3s on charter duties by Autair 
(Luton), Ltd. The base will be part of 
the new premises, including a _ large 
hangar, nearing completion at Luton for 
McAlpine Aviation. 


SWEDISH FALCONS. — Advanced 
versions of the Saab Draken interceptor 
are to be armed with infra-red and radar 
homing Hughes Falcon AAMs; these 
will be built under licence in Sweden. 
The missiles will be used in conjunction 
with the Draken’s Saab collision-course 
fire-control system. 


MORE JINDIVIKS. 
Jindivik target drones have been ordered 
from the Australian Government Aircraft 
Factories by the M.o.A. The total now 
ordered by Britain stands at 130. The 
latest order is for the Mk. 2B. 


Thirty more 


MISSILE OPTIMIST.— In an interview 
for Armed Forces Day, the former chief 
of the Soviet general staff, Marshal 
Sokolovsky, is reported by Tass to have 
said that “the Soviet Army and Navy 
have completed reorganization and 
re-equipment with qualitatively new 
weapons.” The strategic rocket forces 
had now been established as the principal 
arm of the armed forces of the U.S.S.R. 


MISSILE SHIPS.—Orders for the fifth 
and sixth County-class guided-weapons 
destroyers for the Royal Navy will be 
placed this year. Their armament will 
include Mk. 2 Seaslug surface-to-air 
missiles. 


VENUS PROBE.—Radio contact with 
the Soviet Venus probe, originally lost 
on Feb. 27, has not been re-established 
despite repeated efforts by the Russians 
when the probe is above the radio 
horizon. On Mar. 14, the probe was 
about 6.8 million miles from Earth and 
some 29.8 million miles from Venus. 


BIG BOOSTS.—NASA has awarded 
study contracts to Convair, Lockheed, 
and North American Aviation, for 
rocket engines in the thrust range of six 
million to 12 million Ib. 


ORBITAL RENDEZVOUS.—Possibi- 
lity of using existing vehicles and tech- 
nology to achieve orbital rendezvous is 
being examined by Lockheed and Space 
Technology Laboratory under NASA 
contracts. Technique could lead to estab- 
lishment of manned space-stations and 
orbital refuelling. An article on this 
subject appears on p. 299. 


F-1 THRUST.—The Rocketdyne F-1 
single-chamber rocket engine has 
developed 1,550,000 Ib. thrust in a test 
run at Edwards A.F.B., California. 


SUPER EYE\—The USAF. is 
reported to be considering a reconnais- 
sance satellite to employ a camera of 
40 ft. focal length. It would distinguish 
objects 1 ft. square from a height of 
250-300 n. miles. 


DYNA-SOAR SYSTEMS. — An 
$86,000 contract awarded by Boeing to 
Advanced Technology Laboratories in 
connection with the Dyna-Soar manned 
boost-glider is for prototype systems to 
measure the temperatures at the surface 
of the glider’s skin panels and leading 
edges. 
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Commercial Aviation Affairs 


MORE VISCOUNTS.—-A repeat order 
for three Viscount 828s has been placed 
with Vickers by All Nippon Airways. 
Lufthansa has ordered an additional 814, 
increasing its fleet of Viscounts to 10. 
All Nippon is now operating two 744s 
on lease, pending the delivery, this 
summer, of its first three 828s. Viscount 
sales now total 429. 


INDEPENDENT RE-EQUIPMENT. 

Falcon Airways, which recently sold its 
fleet to Air Safaris, has now purchased 
three L-749A Constellations from Capital 
Airlines. Two of these aircraft, which 
were at one time used by B.O.A.C., have 
been delivered and are to be used for 
charter flying and inclusive tours. Star- 
ways, Ltd., has purchased two Viscount 
708s from Air France. 


MORE’ F-278 ORDERED. All 
Nippon Airways has increased its order 
for Fokker F-27s from three to six, and 
Braathens S.A.F.E. has ordered a fourth 
aircraft of this type. 


RECORDERS REQUIRED. 
Australian airliners will in future be 
required to carry flight recorders which 
preserve cockpit conversation in addition 
to instrument readings. Compulsory 
installation was recommended by the 
Board of Inquiry into the T.A.A. Friend- 
ship crash, and has been made a Govern- 
ment order. 


NUMBERED. —Passenger buildings in 
the Central Terminal Area of London 
Airport have been numbered. The inter- 
national section of the existing short-haul 
(S.E. Face) building is now known as 
No. 1 passenger building while the 
domestic section of the same building 
is No. 2. The long-haul (S.W. Face) 
building will be known as No. 3. 


HEATHROW’S 11,000 ft.—-Towards 
the end of this month Heathrow’s 
extended runway 10R/28L_ will be 


The paved length will 
200-ft. 


opened for traffic. 


be 11.000 ft. (plus a stub) but, 
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for about two months, large cranes used 
in work beyond the western end will 
involve displacement of the threshold of 
10R and a consequent reduction in land- 
ing distance from the west. For take- 
offs from 28L an obstruction-free gap is 
being arranged. 


3-D RADAR.—Preliminary tests by 
the F.A.A. with “ altitude-filtered ” radar 
at Atlantic City have shown the feasi- 
bility of the proposed system. Height 
radar is used to “ cut slices” of airspace 
as required so that the ppi shows only 
those echoes from aircraft flying between 
selected altitude levels. 


CYPRUS AGREEMENT. B.E.A. 
has concluded a new agreement with 
Cyprus Airways under which it will 


operate a network of services out of 
Nicosia until October, 1965, All existing 
routes will be operated by Comets afte 
Apr. 1, and a new Nicosia-Cairo route 
will be opened on Jly 3. 


720B CERTIFICATE.—F.A.A. certi- 
fication of the Boeing 720B (Pratt & 
Whitney JT3D-1 turbofans) was 
announced last week, a few days after 
the slightly larger 707-120B had been 
certificated. Five 720Bs and 707-120Bs 
were used for a flight test programme of 
more than 500 hr. The 720B, which went 
into service with American Airlines on 
Mar. 12. is cleared for operation up t 
Mach 0.90, and was tested at weights up 
to 235,000 Ib. 


LONDON-LAS PALMAS.—The first 
direct air service between the U.K. and 
the Canary Islands was opened on Mar. 6 
by British United Airways. The service 
is weekly and is operated, from London 
(Gatwick), with Viscounts. 


83-SEATER 6Bs.—On Mar. 23, Japan 
Air Lines is to introduce DC-6Bs on its 
domestic Tokyo-Osaka-Fukuoka service, 
in place of DC-4s, Withdrawn from 
international service, the DC-6Bs have 
been modified to 83-seaters. 


ORPHEUS - POWERED.— 
df Production examples of the 
Fuji T1A jet-trainer are now 
entering service with the 
Japanese Air Self-Defence 
Force. They are powered 
by the 4,050 Ib. s.t. Bristol 
Orpheus B.Or.1 turbojet. 


ALDERGROVE FOR BELFAST.— 
Plans have been completed for the build- 
ing, before the 1963 summer season, of 
a terminal building at R.A.F. Aldergrove, 
which is due to replace Nutt’s Corner 
as the civil airport for Northern Ireland. 
Nutt’s Corner (main runway, 6,014 ft.) is 
unsuitable for development because of 
local topographical features. 


JANUARY TRAFFIC.—Provisional 
estimates from the M.o.A. show that 
U.K. traffic on scheduled and inclusive 
tours, in January, 1961, amounted to 
about 34 million short ton-miles—or 21% 
more than in January, 1960. The average 
load factor fell from 56% to 51%. 


DUBLIN EXTENSION.—Work has 
now started on a 300-ft. pier (or finger) 
at Collinstown Airport, Dublin, which 
will extend across the apron from the 
southern end of the main terminal 
building. The building will contain an 
assembly hall for cross-channel passen- 
gers and a public lounge. 


ALITALIA FREIGHTER. — A 
scheduled transatlantic freight service was 
inaugurated by Alitalia on Jan. 17 using 
Douglas DC-7Fs with a twice weekly 
frequency over the route Rome-Milan- 
Shannon-New York, with flag stops at 
Boston and Turin. 


SWISSAIR PROFIT.—A _ net  oper- 
ating profit of 5 million Swiss francs was 
recorded by Swissair in 1960, compared 
with 8 million in 1959. A dividend of 
4°. is to be paid on the share capital of 
105 million frances. 


KARACHI RUNWAY.—A 10,500 ft. 
runway to handle the largest aircraft at 
present envisaged was formally inaugur- 
ated at Karachi Airport on Jan. 25. It 
has 1,000-ft. over-runs at each end, high 
speed turn-offs and five-stage approach 
and runway lights. 


THE DEMON COFFEE.—* Recently 
one of our jet aircraft experienced 
severe elevator control difficulties after 
a night take-off. Eventually this was 
traced to a simple puddle of coffee which 
had caused the Mach pitch trim com- 
pensator to run wild.” From a report 
by an operator on the dangers of flight- 
deck refreshment and quoted by Flight 
Safety Foundation. 


VENEZUELAN ACCIDENT. — A 
DC-3 believed to have been operated by 
L.A.V., crashed near Carache on a flight 
from San Antonio to Caracas on Mar. 10. 
The 12 occupants were killed. 


GHANA C.A.S.—Air Cdre. J. N. H. 
Whitworth, C.B., D.S.O., D.F.C., has been 
appointed Air Chief of Staff of the Ghana 
Air Force. He was due to arrive in 
Accra on Mar. 14. 


A.W. AMENDMENT. — Mr. Eric 
Greenwood, whose appointment to the 
staff of Armstrong Whitworth Aircraft, 
Ltd., we recorded last week, is now to 
be known as technical sales manager. 


MANAGER, — Mr. 
Biden has been appointed 
West Africa for the 
Aviation group of 


AFRICAN 
R. M. M. 
area manager for 
Hawker Siddeley 


companies. For the past year he has 
been sales representative for the de 
Havilland companies in this area. 


Mr. E. W. Anderson has 
joined Smiths Aircraft 
Instruments, Ltd., at 
Cheltenham as specialist 
adviser on navigational 
matters. 


CARGO APPOINTMENT.—Mr. John 
B. Petry has been appointed cargo sales 
manager in London for T.C.A. The 
position is a new one; Mr, Petry has 
been a cargo sales representative for 
I.C.A. in London since 1955. 


AMPLIVOX DIRECTOR.—Mr. J. D. 
Sinclair has been appointed to the board 
of Amplivox, Ltd., as director of the 
company’s industrial division. 


CHIEF ENGINEER.—Mr. F. A. 
Summerlin has joined Aviation Develop- 
ments, Ltd., from the Sperry Gyroscope 
Co., Ltd., as chief engineer. 
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Air Transport 


Independent Africa—1 


FN yer pests plans for long-haul services are included in the 
rapid expansion of Ghana Airways. In London last Satur- 
day Ghana's Minister of Transport and Communications, the 
Hon. Krobo Edusei (who was opening the airline’s new London 
office at 8 New Bond Street) gave some hints about the back- 
ground to the purchase of two Britannias and eight Ilyushin 
Il-18s, and the orders for three Viscount 838s (delivery this 
summer), three VC10s and two Boeing 707-420 series. Mr. 
James Mercer, the airline’s chairman, had previously said in 
Tunis that transatlantic services from Accra to New York and 
Latin America, via points in the Caribbean, and to Tokyo and 
Sydney were proposed. 

Mr. Edusei agreed that there would be organizational diffi- 
culties in operating this very mixed fleet, but explained that 
the policy had been to purchase aircraft on the best possible 
terms. The 707s will, like the VC10s, be Conway-powered, so 
there will be a degree of powerplant standardization. 

The decision to nationalize Ghana Airways was made a year 
ago, though B.O.A.C.’s 40°, holding was not taken over until 
last month. The aircraft purchases, involving an expenditure 
of some £25 million, were decided upon by the Government of 
Ghana. The expansionist plans are essentially political and 
the operations are not likely to be economic in any direct sense. 


Independent Africa—2 


NDER an agreement signed on Mar. 10, British United 
~ Airways has assumed responsibility for the operation of an 
airline on behalf of the Sierra Leone Government. This arrange- 
ment replaces an earlier one under which internal services were 
provided by Nigeria Airways, with three D.H. Rapides. As a 
result of aircraft unserviceability, these operations ceased, we 
understand, earlier this year. 

A Scottish Aviation Twin Pioneer has been purchased by 
B.U.A. as initial equipment for Sierra Leone Airways, and was 
to leave Gatwick on delivery on Mar. 15. It will be used only 
on internal services. After Sierra Leone becomes independent 
on Apr. 27, there appears to be no reason why international 
services should not be introduced. British United Airways at 
present serves Freetown on its Safari service from London via 
Lisbon, Las Palmas and Bathurst to Accra. Other operators 
flying into Freetown, in respect of whose services Sierra Leone 
Airways might reasonably claim reciprocal rights, are Air 
Liban from Beirut, Air France from Dakar, Ghana Airways 
from Accra and Nigeria Airways from Lagos. : 


Affairs of the Board 

ISTORICALLY it is of interest to record that the Air 

Transport Licensing Board has now approved its first six 
licence applications. The new licences, details of which are 
published in Civil Aviation Licensing Notices No. 11, are for the 
operation of inclusive tours during the 1961 season by Air 
Safaris and East Anglian Flying Services. The applications 
were granted without a hearing. As we noted last week, the 
first public hearings were to be held shortly after this issue went 
to press, on Mar. 14, and continued on Mar. 15. These hearings 
were also to be concerned with inclusive tours, but objections 
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had been lodged against each, making a public hearing 
necessary in this case. 

Also contained in the latest Licensing Notices are details of 
four more applications from Cunard Eagle for scheduled services 
on domestic routes. At a frequency of at least one flight a day 
on each route, these applications are for London-Liverpool 
(opt.)-Isle of Man; Manchester-London (opt.)-Guernsey/Jersey; 
London-Liverpool (opt.)-Isle of Man (opt.)-Belfast and London- 
Liverpool. B.K.S. has applied for scheduled all-freight services 
on the routes Belfast-Liverpool-Blackpool (opt.) and Belfast- 
Stranraer (opt.)-Prestwick. 

The name of Maitland Drewery Aviation appears, for the first 
time, in an application for an inclusive tour service to Perpignan. 

B.E.A. has now explained that its application for a Class 
E licence for helicopter services—noted in our previous issue 
is in fact intended to cover the operation of short-term charter 
flights and joy-rides arranged at short notice. 


The Traflic Squeeze 

OR a long time now—but particularly since the big turbojet 

fleets really got into their stride—the U.S. has been showing 
audible signs of distress about the inroads being made into 
“their” air traffic by the foreign airlines. These have had 
increasing difficulty in obtaining new traffic rights. 

Recently the restrictive activity has been taking a more 
general form. About six weeks ago the U.S. Civil Aeronautics 
Board drafted a regulation which would give it power to call 
upon all holders of foreign-carrier permits to submit details 
of schedules and traffic, and to require a hearing into requests 
for any new traffic stops in U.S. territory. The airlines have 
been given until Apl. 12 to state their objections to the 
production of this traffic data. 

Since the data could presumably be obtained from other 
sources and by other means (such as immigration forms) over 
which the U.S. authorities have control, it must be supposed 
that the object of the regulation is to enable the C.A.B. to 
have and to maintain traffic records which cannot be questioned 
by the carriers concerned. The statistics could then be used 
to justify, as necessary, some form of schedule or capacity 
control. If such restrictions are applied, the foreign airlines 
will have ample opportunity for retaliation, so the C.A.B. must 
obviously do its best to obtain at least a limited degree of 
acquiescence to the principle. 

The extent of U.S. carriers’ concern about possible traffic 
losses can be gauged from the recent threat of invocation of 
the U.S. anti-trust laws. The C.A.B. has given B.O.AC., 
Qantas and Air India until Apl. 12 to provide good reasons 
why their pooling agreement should not be subjected to scrutiny 
by the board—because such agreements can be considered to 
be a breach of these laws. 


Max Hymans 
|' is with regret that we record the death, on Mar. 7, of 

M. Max Hymans, president of Air France from 1948 until 
his retirement, as honorary president, in January this year. 
Previous to his 12-year period of vigorous and enthusiastic 
office with Air France, M. Hymans, who was born in 1900, 
was secretary general of Aviation Civile Commerciale. 

During the War, as a member of the Free French Forces in 
England, he took active part in resistance movement operations 
in France and was later engaged in the unification of the 
various air transport services of the French Liberation Com- 
mittee. M. Hymans held the.Croix de Guerre with three 
citations and was a member of the Order of the British Empire. 
On his retirement he was honoured with the decoration of 
Grand Officier de la Légion d’Honneur. 


FREIGHTER ON TEST.—A new 
picture of the first commercial 
model Canadair CL-44D on a 
test flight near Montreal. De- 
liveries of the 17 Forty Fours on 
order will begin in May, to flying 
Tiger; Seaboard World Airlines 


will receive their first in June; 
the two for Slick will be 
delivered in September and 
October. 
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4 listening... 


As a modern anti-submarine weapon, the helicopter suited for this purpose; the Wessex I which is turbine 
is unequalled in range, speed and capability of locating powered on order for the Royal Navy and already 
enemy underwater vehicles, Carrying the latest Sonar _ entering service; and the Gnome engined Whirlwind 
detecting equipment it can search large sea areas ina —a development of the well proven piston engined 
minimum of time, and in addition to completing the helicopter of the same name, These helicopters are 
operation faster it also releases conventional surface high-performance mac hines designed for anti-submarine 
vehicles for other duties. The Westland range of duties in addition to their other roles of transport, 
helicopters includes two machines which are ideally rescue, freight carrying and casualty evacuation. 


WES TL A ND the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED - YEOVIL + ENGLAND 
Incorporating SAUNDERS-ROE DIVISION, BRISTOL HELICOPTER DIVISION and FAIREY AVIATION DIVISION 
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Ensures longer range for given 
transmitter power. 


Penetrates thick weather without 
loss of efficiency. 


Crystal controlled MTI for 
elimination of permanent clutter. 


Provides instant readiness after 
prolonged shut down. 


GIVES THE LONG, CLEAR VIEW 


MARCONI 


Complete Civil, Military and Naval Radar Systems 
Surveyed, Planned, Installed, Maintained 


RADAR DIVISION, MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD, ESSEX, ENGLAND 


MARCONI 50cm RADAR 


has been choosen for 


London Airport 
Johannesburg 
Gatwick 

Dunedin (N.Z.) 
Geneva 

Ober pfaffenhofen 
Boscombe Down 
Bitteswell 

Hong Kong 
Manchester 
Brussels 

Warton 

Calcutta 

Hatfield 

Istres 

St. Annes 
Birmingham 
Rome 

Jersey 

Bretigny 
Wellington (N.Z.) 
Ostend 
Copenhagen 
Ohakea (N.Z.) 
and the Royal research 
establishments at:— 


Farnborough 
Bedford and 
Pershore 


Wherever performance Gounts 
the trend is towards radar | 
eillance and | 
terminal area contro! 
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Air Transport... . 


The Air-freight Business 


OT everyone among those who should know about the 

economics of the business is convinced of the prospects for 
scheduled all-cargo operations. The Civil Aeronautics Board 
examiner who recently made his recommendations about U.S. 
transcontinental and north-south scheduled freight services said 
that it was “ possible” that such self-sufficient operations were 
“ still uneconomic "—but added that there is sufficient cargo 
potential to justify the continuation of “ experiments ” and that 
all-cargo operators should be allowed maximum flexibility in 
the development of their services. 

The examiner recommended that the Flying Tiger Line should 
be the sole all-cargo carrier serving U.S. transcontinental routes 
on a non-subsidy basis, and that Riddle Airlines should, with 
subsidy support, be the sole north-south all-cargo carrier, 

Flying Tiger has been the only regular all-cargo carrier on 
the transcontinental route since Slick Airways discontinued its 
scheduled services more than two years ago and, in the C.A.B.’s 
view, is strong financially and has demonstrated useful traffic 
development; it has 10 Canadair CL-44s on order for delivery 
starting early this year. Similar comments were made about 
Riddle, which has seven A.W. Argosies delivered or on order, 
and whose competitor for the route, AAXICO, has not operated 
scheduled all-cargo services during the past 18 months. 


Some Forgotten A.T.C. History 


HOSE who may have thought that the present form of U.K. 

air traffic control had been with us more or less unchanged 
since the immediate post-war years, will have been surprised 
by some of the references in last week’s lecture by Mr. Arnold 
Field.* He did not attempt, in this lecture, to describe A.T.C. 
methods as these were initially developed between the wars; his 
primary object was to explain the way in which the control 
system operates today—but, in doing so, he mentioned a 
number of half-forgotten facts. 

For instance, the present A.T.C. centres, though at slightly 
different geographical locations (Uxbridge, Barton Hall and 
Prestwick), were created by the R.A.F. before the civil control 
element moved in during 1946. In that year A.T.C./aircraft 
communications were still maintained by w/t, using the “Q” 
code and those little slips of paper which used to be passed 
from operator to pilot (or controller) in the 1930s. The use 
of vHF/RT did not really begin to come into its own in the 
U.K. until 1947 and the complete VHF area-coverage network, 
with its “ floodlighting ” system of relay stations, was not fully 
operational until 1951. The first ground-based route aids were 
a series of non-directional M/F beacons around the London 


** Air Traffic Control,”” by Arnold Field, A.R.Ae.S.. Master of the Guild 
of Air Traffic Control Officers Lecture to the Radar and Electronics 
Association at the Royal Society of Arts, Mar. 9% 


ELECTRA CLASSROOM.— 
Delivery has recently been 
made of this Lockheed 
Electra to be used to give 
training to F.A.A. inspectors 
who perform type ratings 
and proficiency checks for 
Electra pilots. The F.A.A. 
already has a Gulfstream and 
two Boeing KC-135s, with 
a Boeing 720 and Convair 
880-M on order, and is con- 
verting five Convair 440s to 
turboprop power. 
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Control Zone—then a “ geometrical nightmare which was a 
series of lines running from beacon to beacon.” 

Many people will have forgotten, too, that GEE was proposed 
as an international navigation aid, but this area-coverage system 
was, like Decca, refused by non-U.K. carriers and other govern- 
ments—hence the introduction of airways, in the U.S. style, in 
1950, with a full pattern coming into operation in 1951, 
coincidentally with the VHF/RT relay system. 

The Southern A.T.C. Centre has progressed in 15 years from 
one “ operating position,” five A.T.C. officers and one w/1 
installation available in 1946, to a 1961 total of 35 positions, 
183 A.T.C.O.s, 16 VHE/RT channels and four surveillance radars. 


Top Score 


HE recently-issued 1960 aircraft-movement figures for U.S. 
airports show that the grand total for all F.A.A.-controlled 
airports was, at 25,774,000 take-offs and landings, 4% down 
on the 1959 figure. This fact is partly explained, presumably, 
by the increasing capacity of the aircraft in airline service. 
Another point of interest is the appearance of a new airport, 
Tamiami (where a control tower was brought into use only as 


Aircraft Movements at U.S. Airports, 1960 


Total Air Carrier only? 

. Tamiami, Fla | 4, 

3. Miami | 321,017 167,176 (6) 
4. Washington } 316,597 226,512 (3) 
5. Denver* 308,194 105,581 (15) 
6. Phoenix* | 294,044 ,51 

7. Los Angeles 289,026 216,086 (4) 
8. N.Y. Idlewild 274,634 239,617 (2) 
9. Long Beach, Cal* 271,818 37,061 

10. Dailas 256,816 009 (10) 
11. Honolulu 253,742 85,202 (19) 
12. Chicago O'Hare 244,479 163,351 (7) 
13. N.Y. La Guardia 242,843 173,611 (5) 
14. San Francisco 235,944 146,022 (9) 
15. St. Louis es 235,041 98,899 (16) 
16. Van Nuys, Cal* 228,132 3,613 

17. Atlanta a 224,124 163,243 (8) 
18. Santa Monica* . 222,363 9,546 

19. Teteboro | 220,290 

20. El Paso, Texas . ae 215,139 24,701 

| 


* Highest totals for general aviation itinerant movements Phoenix (135,431); 
Denver (122,355); Long Beach (116,767); Santa Monica (114,439) ; Van Nuys 
(114,281). 

+ Placings, where significant, in parentheses. 


recently as Jly 2, 1959), next to the top in the list of total 
movements with a figure of 321,605. In fact, this total included 
only 33,526 airport-to-airport (“itinerant”) movements, 

Once again, Chicago’s Midway heads the list for total move- 
ments, with an average of 43 per hour throughout the 8,760 
hours of the year. Midway also recorded more air-carrier 
and “ itinerant ’ movements than any other airport. The table 
above, and its footnotes, gives a detailed breakdown of figures 
for the 20 busiest U.S. airports. 
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Advanced Views on Short-haul Freighting 


ET-FLAP transports and a giant tip-drive crane helicopter 

were described on Mar. 1 by L. G. Frise, B.Sc., F.R.AeS., 

A.F.LA.S., in his Barnwell Memorial Lecture to the Bristol 
Branch of the Royal Aeronautical Society. Mr. Frise, who is 
director of special projects, Blackburn Aircraft, Ltd., was 
talking on “Some Aspects of Short-haul Freighting.” He 
emphasized that the opinions expressed were his own; they 
were based on the work of his small team. 

Outlining the need for better freighters, he spoke of the 
tempting market open to short-haul transports if their operating 
costs could be lowered sufficiently and a better service could be 
offered. “The snap answer to this is: why not vrov aircraft 
which can land in the factory and hurtle at a modern 500- 
m.p.h.-plus to the consignee’s back-yard and put the goods 
there?” But it would be difficult to meet all requirements even 
with the most sophisticated aircraft of this type. 


TRANSPORTS.—First and second gener- 

ation types of jet-flap transports are 

shown. The advanced type should have 

a direct operating cost almost as low as 
3d. a ton-mile. 


Mr. Frise suggested that the problem should be attacked on 
two fronts. “The best flying machine to get into the works 
yard is the helicopter and the best one to do the hurtling is 
a nice slippery aeroplane. The helicopter cannot go fast; it 
offers a convenient direct service from A to B but at a rather 
high cost. The aeroplane cannot stand still; it offers a low cost 
but not a direct service.” 

Considering the aircraft, a type was needed which would land 


DRECT OPERATING COSTS. 
SFFECT OF RESTRICTIVE FIELOS. 
1Q00 NAUT MILE STAGE. 
~ 
8 6 —— 
: 
3000 4000 5000 6000 
FIELD LENGTH - FEET 


SHORT-FIELD COST.—Operating costs of a jet-flap freighter 
show to increasing advantage compared with conventional 
aircraft as field length is reduced. 


in a reasonably small field without sacrificing the modern high- 
speed cruise. A new short-haul freighter should be at least 
as cheap to operate as the long-distance jet aircraft used for 
freighting. A snowball increase in air freighting would be 
inevitable when its cost was reduced. 

A break-through was needed to achieve both better perfor- 
mance and lower cost in the same aircraft. It could be sought 
by turning a mighty team on to the project to do feasibility 
studies of every conceivable method. Alternatively, a similar 
field could be covered mentally by far fewer people. Mr. 
Frise believed that this “ hunch” approach was more likely to 
produce the occasional winner. 

Using the “ hunch ” method, it could be argued that improved 
performance had been achieved in the past by increasing the 
wing loading and developing high-lift devices. Wing-loading 
increases were bad for short-field performance and the lift 
increases were insufficient to compensate. Examination of 
typical modern wings showed their increasing complication. If 
a jet flap were to be used a much simpler, and cheaper, smaller 
and more effective wing could be produced. 

The relative simplicity and high lift of the jet flap had led 
to a study of its use for the short-haul freighter. A cold jet 
was chosen because of the undesirability of ducting hot gases 
through the wing. A take-off lift coefficient twice that of con- 
ventional aircraft was chosen. By limiting lift to this value 
a modest one for the jet flap—there was sufficient lift improve- 
ment to give a smaller wing with the gain in performance and 
running costs needed for the short-haul freighter. 

Ducted-fan engines could give sufficient cold by-pass air for 
a jet flap with a thrust of about 25% of the total available. 
With this jet flap the drag of the wing and tail could be reduced 
by 55°, with only moderate demands in design and develop- 
ment. But for a design field length of 6,000 ft. the jet flap 
aircraft would be 20% cheaper to operate than a comparable 
conventional aircraft. 

Another advantage of the jet-flap type was that its available 
lift coefficient increased as the all-up weight of the aircraft was 
reduced. Thus there could be a big reduction in field length 
for moderate decreases in range and payload. The relative 
operating costs of the jet-flap aircraft improved as field length 
was reduced. 

The cold jet-flap wing blended well with the configuration 
of modern high-performance aircraft. With rear-mounted 


BASIC UNIT.—The tip-drive 
rotor system of large crane 

helicopters can be formed by : 
several rotor - propulsion 


units of this type. 


engines the blowing system could be installed in a straight- 
forward way. Engine thrust contributed to lift as well as to 
propulsion and a three-engine layout was thus desirable to meet 
the engine-cut case. By-pass air would be ducted to a slit 
conduit extending spanwise along the wing. The sheet of air 
emerging would be deflected downwards, when required, by a 
small-chord flap. 

The fuselage could be designed for either nose or tail load- 
ing. With short-range freighters of this type really big 
freighting markets should be opened up. The more distant 
target was a freighter with a direct operating cost of 3d. a 
ton-mile, allowing a freight rate of 6d. a ton-mile. 


Helicopter Crane 

It was more difficult to reduce the operating costs of a 
helicopter. But a helicopter could pay off if the stage length 
were short enough and landing areas small enough to rule out 
conventional aircraft. 

In the crane helicopter the emphasis was on lifting the 
greatest possible weight per lb. of fuel; no attempt was made 
to achieve speed. The aim was the lightest possible crane to 

(Continued on page 283) 
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The G NOW EG is in producti 


and@has already been 


in quantity for the 


The Gnome 1050 s.h.p. free-turbine Westland Whiriwif 

engine with an effective diameter of ; Bet a 
only 16 inches weighs less than 3001b 

and Agusta Beli 204B 


The Gnome has also been ordered by the British Government for 
the WESTLAND WESSEX 2 development programme and 

i z by the Italian Government for the AGUSTA 101G, 

: i The Gnome is also suitable for installation in Vertol 107, 
: Sikorsky S-61, Sikorsky S-62. 


THE DE HAVILLAND ENGINE COMPANY LIMITED 
Leavesden, Hertfordshire j wa 
Member Company of the Hawker Siddeley Group 


| 
Be 
4 
at 4 Py 
; 
* 
3 
~ 
“ 
1 


THE AEROPLANE 20 MARCH 17, 1961 
and ASTRONAUTICS 


All these aircraft use 
Rotax Starting Systems 


3 Armstrong Whitworth ARGOSY 
Short BRITANNIC 
Sud Est Aviation GARAVELLE 
De Havilland GOMET 4 
Canadair GL.44 
Canadair GL.66 
Grumman GULFSTREAM 
Fokker|Fairchild ¥.21 
A.V. Roe 148 
Vickers VANGUARD 


FULL COVERAGE BY ROTAX SERVICE IN MOST PARTS OF THE WORLD 


ROTAX LTD., Willesden Junction, London, N.W.10. (Elgar 7777) 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD., Melbourne and Sydney, Australia. 
LUCAS-ROTAX LTD., Toronto, Montreal and Vancouver, Canada. 
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AERIAL CRANE.—This projected aerial crane has six tip-drive 
rotors and could lift 50 tons. 


(Continued from page 282) 


lift the greatest possible weight. The lighter the crane, the 
less it would cost. The simpler it was, the less it would cost 
to maintain. 

Everything pointed to a tip-drive system to avoid the torque- 
compensation problems, mechanical vibration and cooling 
troubles inherent in shafts and gearing. Only with the arrival 
of the modern lightweight jet or by-pass engine had it become 
possible to feed a jet to a rotor tip without driving a com- 
pressor first. Although fuel consumption was higher, it was 
considered that enough could be saved on first cost and main- 
tenance to counteract this and to give a substantial overall 
saving. 

With tip drive the specific fuel consumption based on Ib. 
of lift was not as high as with a lift engine (0.6 to 1.0 1b./Ib./hr.), 
or as low as with a shaft-driven rotor (0.05 to 0.10 Ib./Ib./hr.). 
But it was believed that an empty weight of about half the 
normal could be achieved to set against an approximately 
doubled s.f.c. 

An interesting relationship was shown if the economic 
criterion were taken as the fuel consumption per lb. of payload 
and not per |b. of all-up weight. For a typical 45-minute 
crane mission, a good shaft-driven helicopter might achieve 
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a payload which was 55% of the all-up weight, compared with 
for the tip-drive helicopter. Cruise-fuel consumptions 
were about 0.05 and 0.09 Ib./lb./hr. respectively, so that, in 
terms of useful work, the fuel cost of the gas-driven rotor 
was about ? greater than for the shaft-driven machine. But 
it did the same job for less than one-third of the weight and 
its greater simplicity brought reductions in maintenance cost. 

In the proposed helicopter, the turbine and steel rotor blade 
were combined. A jet or by-pass engine was mounted vertically 
on the rotor, near its axis, and fed gas to the tip through ducts 
in the blade. The engine rotated with the rotor and no rotat- 
ing seals were needed. Any number of these basic units could 
be assembled to provide a rotor system. 

A survey had shown the advantages of lifting weights up 
to 50 tons by aerial crane. This could be done with a 
helicopter using six standard blade units. 

This crane was virtually a flying rotor; the only non-rotating 
parts were the air intake, the undercarriage (carrying the cabin), 
and the hoist. Only low power was needed for yaw control 
and this could readily be provided by a small compressor 
bleed. The hoist was a freely swinging extension from the 
lower end of the rotor axle. A load of 48-50 tons could be 
lifted by a machine with an empty weight of 12 tons. 

Three main applications were seen for such a crane, which 
could lift a record load over a short range at low speed. These 
were: military; for lifting and transporting heavy and awkward 
loads; and for scheduled and commuting services. 

In the last category came a study made for Channel Air 
Bridge. With a detachable pod, a single-crane helicopter could 
carry 18 cars and about 90 passengers on a Channel crossing. 
If three pods were available for each aerial crane, turnround 
time on each side of the Channel could be cut by 90%. 


TRANS-CHANNEL.—The proposed tip-drive crane helicopter 
able to lift 50 tons could ferry across the Channel a pod holding 
18 cars and 90 passengers. 


Tahiti’s New Airport 


HREE airlines are now making use of the new airport at 

Papéeté, capital of the French island of Tahiti, although 
the full 11,400-ft. length will not be available until May. 
About half the runway was opened to traffic on Oct. 16, 1960, 
making direct landplane service to Tahiti possible for the first 
time. Hitherto, the nearest landbase for large aircraft was the 
War-time strip at Bora Bora, 140 miles away, and a flying-boat 
connection was provided by the local French operator, R.A.I. 

Aeroport de Faaa, as the new airport is known, is built 
on a reef within a lagoon some four miles from the town of 
Papéeté, with the runway parallel to the coastline and in places 
only a few yards from it. At the midway point, the whole 
area has been reclaimed, joining the runway both to the main- 
land and to a small island, to provide space for a terminal 
building and other facilities. The reef was only one to two 


A Douglas DC-7C of Transportes 
Aériens lntercontinentaux, prin- 
cipal user of the new Aeroport 
de Faaa on Tahiti, undergoes pre- 
flight servicing. In the background 
is a Reseau Aérien Interinsulaire 
Sandringham used for inter-island 


services. 


feet under water for most of the length of the runway. 

Local coral, gravel and shingle has been used to fill the 
lagoon and build the runway surface up to five feet above sea 
level. Facilities for handling flying-boats have been provided. 

The principal user of the airport at present is T.A.L, 
operating two DC-7C flights a week. One of these connects 
at Los Angeles with an Air France Boeing 707 service to Paris 
via Montreal, while the other links at Noumea with the T.A.I. 
DC-8 service to Paris via Sydney and Karachi. After May 1, 
T.A.I. will include Papéeté on its DC-8 service, which will be 
extended through to Los Angeles; the first proving flight from 
California to Tahiti was completed on Mar. 5. 

TEAL now flies DC-6Bs from Papéeté to Nandi, Fiji, in 
place of the Sandringham flying-boats previously used, connect- 
ing at Nandi with an Electra service to Auckland and Christ- 
church. Third operator using the new airport is the American 
South Pacific Air Lines, with one Super Constellation service 
a week between Papéeté and Honolulu. 
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The Fighting Services 


Two Commands Renamed 


ITH the recent change of name of the Middle East Com- 

mand, whose headquarters are in Cyprus, to Headquarters, 
Near East, the title of the Middle East Air Force has been 
altered to Near East Air Force (Cyprus). The former 
Commander-in-Chief, M.E.A.F., Air Marshal Sir William 
MacDonald, is now the A.O.C.-in C., Near East Air Force. 

At the same time, the title Middle East Command has been 
taken over by the British Forces Arabian Peninsular, with 
Command Headquarters in Aden, so that the name of Air 
Forces Arabian Peninsular has now become Air Forces Middle 
East (Aden). The Commander-in-Chief, Middle East Com- 
mand, is Air Marshal Sir Charles Elworthy and the A.O.C., Air 
Forces Middle East, is Air Vice-Marshal D. J. P. Lee. 


Director of Intelligence 


IR COMMODORE C. D. TOMALIN, O.B.E., D.F.C., 
A.F.C., has become Director of Intelligence at the Air 
Ministry. 

Chief Instructor at the Central Flying School between 1950-51, 
Air Cdre. Tomalin commanded R.A.F. Celle, Germany, from 
1956 to 1957, and later commanded R.A.F. Bruggen. He com- 
pleted the 1960 course at the Imperial Defence College. 


The FAA “At Home” 


"THIS year seven Royal Naval air stations will be “ at home” 

to the public on various days during June and July. One 
station, H.M.S. “ Ariel” at Lee-on-Solent, Hants, is organizing 
a sports day and air display on Thursday, Jne 15, and R.N.A:S. 
Arbroath, Angus, is celebrating its 21st anniversary of com- 
missioning on Saturday, Jne 24. 

The five remaining stations are planning air days. These 
will be held at R.N.A.S. Yeovilton, Somerset, on Saturday, 
Jne 17; R.N.A.S. Abbotsinch, Renfrewshire, Jly 8; R.N.A:S. 
Culdrose, Cornwall, Jly 15; R.N.A.S. Brawdy, Pembrokeshire, 
Jly 15; and R.N.A.S. Lossiemouth, Morayshire, Jly 22. 


. r . 
Changes in Pilot Training 

S announced in the recently published Air Estimates, certain 

changes are being made in Flying Training Command's 
advanced pilot training programme. After basic instruction on 
Provosts or Jet Provosts, pilots are now undertaking their 
advanced training on either Varsities, Vampires or helicopters, 
according to the operational réles for which they have been 
selected. 

Those destined for Bomber or Fighter Command, or similar 
roles with squadrons overseas, complete their advanced training 
on Vampires. Made up of 110 hr. solo and dual flying, this 
is undertaken at the flying training schools at Valley or Swind- 
erby, or the R.A.P. College, Cranwell, Transport and Coastal 
Command aircrew go to Valley for a total of 70 hr. on Varsities, 
which is followed by 40 hr. on Vampires for those going on to 
turbine-powered transport aircraft. 

Future helicopter pilots for both Transport Command and 
the overseas air forces now qualify for their “ wings” after 
60 hr. advanced flying on Sycamores. Operated by the Central 


AIRCENT HANDOVER.— 
On Feb. 28 Air Chief 
Marshal Sir Harry Broad- 
hurst (right) handed over 
the command of Allied Air 
Forces Central Europe to 
Air Chief Marshal The Earl 
of Bandon. The following 
day, Sir Harry retired from 
the Service to become 
managing director of A. V. 
Roe at Manchester. 


Flying School at South Cerney, the helicopter course also 
includes 22 hr. on Whirlwinds for those being posted to units 
with this type. The C.F.S. helicopter school is being expanded 
to provide training for the additional pilots needed to fly the 
increased number of helicopters which are to be brought into 
service for tactical support of the Army. 

During next year the Gnat trainer is to replace the Vampire 
at Flying Training Command schools. 


R.A.F. Appointments 


HE following are recent Royal Air Force 


appointments:— 
Air Ministry: Wg. Cdr. M. E. Pulvermacher to the Department 
of the Chief of the Air Staff. 


among 


Fighter Command: Weg. Cdr. H. L. Derwent, A.F.C., to R.A.F. 

Lindholme for operations duties. 
Flying Training Command: Wg. Cdr. M. A. D'Arcy to No. 1} 
We. Cdr. 


Initial Training School, South Comey, as Chief Instructor ; 
H. C. Kelsey, D.S.O., D.F.C., to Headquarters for organization 
duties. 

Technical Training Command: Wg. Cdr. P. H. Waterkeyn, D.F.C.. 
to R.A.F. Cardington to command. 

Maintenance Command: Wg. Cdr. R. H. C. Sampson to Head- 
quarters, No. 41 Group, for radio duties. 

R.A.F. Germany: Wg. Cdr. D. F. C. Ross, R.A.F. Geilenkirchen, 
to command No. 35 Squadron. 

Near East Air Force (Cyprus): Gp. Capt. P. A. Lee, M.B., 
Ch.B., B.A.O., D.P.H., D.1.H., to Headquarters as Deputy Principal 
Medical Officer; Wg. Cdr. G. Blakeman to R.A.F Nicosia to com- 
mand the Administrative Wing; Wg. Cdr. K. E. Christensen, O.B.E., 
to Headquarters as Wing Commander in charge of Signals Policy; 
Weg. Cdr. W. F. Mcligrew to Headquarters as Command Provost 
Marshal and Commanding Officer, No. 24 Police District; Wg. Cdr 
R. F. W. Patteson to Headquarters for legal duties. 

Middle East Command (Aden): Wg. Cdr. K. H. H. 
D.F.C., to Headquarters for organization duties. 

Other Appointments: Gp. Capt. King, C.B.E., to Head- 
quarters, Air Forces Central Europe, for logistics and organization 
duties; Wg. Cdr. J. C. Blair, D.F.C., A.F.C., to the British Defence 
Staff, Washington; Wg. Cdr. L. J. Harding to Supreme Head- 
quarters Allied Powers Europe, as Action Officer, Military Assistance 
_ Resources Branch; Wg. Cdr. K. H. Wallis to the Ministry of 

viation. 


Cook, 


More Service News 

Flying College Association.-This year’s annual dinner of the 

R.A.F. Flying College Association is to be held at R.A.F. Manby 
on Wednesday, Jne 7. Further details will be circulated to members 
in due course. 

No. 269 Squadron Reunion.—The 39th all ranks reunion of the 
R.N. Seaplane Bases Port Said and Alexandria, and No. 269 
Squadron Old Comrades’ Association, will be held at the Chicken 
Inn Restaurant, Victoria, $.W.1, on Saturday, Apr. 29. Further 
details from Mr. W. C. Shilling, Selgrove, Kewferry Drive. 
Northwood, Middlesex. 

Mount Hampden Reunion.—The annual reunion of the Mount 
Hampden Reunion Club will be held in the Punch Tavern, Fleet 
Street, London, E.C.4, on Apr. 1. Further details may be obtained 
— Mr. C. Nepean Bishop, 49 Zermatt Road, Thornton Heath, 

urrey. 


NAVAL AMPHIBIAN.—A production Westland Wessex HAS.1 
seen during recent flying trials fitted with flotation units. 
In addition to this Sikorsky-designed gear developed under 
a M.o.A. contract, the helicopter has a modified twin-wheel 
main undercarriage. 
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Fast flying SAIS. .» fast fuelling AIR 


Faster — over the top 


Scandinavian Airlines initiative links Europe to the Far East by the fastest service 
of all—flying DC-8C aircraft ‘over the top’ by the short trans-polar route that 

SAS itself pioneered in 1957. 23,000 passengers travelled this North West Passage 
route in the first four months of the new jet service, taking advantage of 

new record times between Europe and Alaska of only 83 hours. By cutting 

down time on the ground AIR BP's high-speed fuelling contributes 


to the success of this pioneering service, 
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CANAD/IAN MARCON/ COMPANY Commercial Products Division 
2442Trenton Avenue, Montreal 16, Canada on | 
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MILITARY 
AIRCRAFT 
OF THE WORLD 


Accommme to the latest Defence White Paper, Britain’s 
nuclear deterrent will depend on manned military aircraft for the 
next decade. Other countries show equal reluctance to give up 
manned aircraft for strategic rdles and no one has ever 
questioned their value and importance for tactical réles. 

Against this background we present our annual survey of the 
World’s military aircraft. Information on 69 of the most 
important types appears on the following eight pages. Technical 
data on these and an additional 105 types are tabulated on pages 
294 to 297. Information on the leading military powerplants is 
given in a table on page 298. 


Photographs copyrignt ‘The Aeroplane and Astronautics” 
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Air Services Equipment 
Internationally Surveyed 


The 69 types described hereafter include the majority of combat aircraft in current 
first-line service or under development, plus a few of the more important transports. 


AUSTRALIA 
COMMONWEALTH AVON-SABRE 

Standard day-fighter of the R.A.A.F., the 
Avon-Sabre remains a highly efficient com- 
bat aircraft although the basic F-86 design 
is now 15 years old. A total of 112 were 
built by Commonwealth, of which the last 
72 were Mk. 32s with Avon 26, two 30-mm. 
Aden guns and rails for a pair of Sidewinder 
air-to-air missiles. Sidewinders have been 
fitted retrospectively to the earlier Mks. 30 
and 31. 

Many hundreds of e~ Sabres, built by 
North American, Fiat, Canadair and Mitsu- 
bishi, are in service with NORAD, NATO 
air forces in Europe, the §S.A.A.F. and 
Japanese A.S.D.F. In addition, the U:S. 
Navy continues to deploy the navalized 
FJ-4B Fury low-altitude attack fighter with 
Wright-built Sapphire turbojet and missile 
armament. 


CANADA 

AVRO CF-100 

Although Canadian-based CF-100s are to 
be replaced by McDonnell F-101B Voodoos 
— the next 12 months, this rugged two- 
seat fighter is likely to form an important 
component of the NATO air forces in 
Europe for some time to come. Fifty-three 
CF-100 Mk. 5s were supplied to Belgium to 
strengthen Western Europe's all-weather 
interception force, which already included 
four R.C.A.F. squadrons equipped with the 
CF-100 Mk. 4B. The standard armament 
comprises 104 x 2.75-in. air-to-air rockets 
in wingtip pods, used in conjunction with 
Hughes MG-2 fire-control radar. The Mk. 4B 
can also carry eight 0.5-in. machine-guns in 
a ventral pack. 


CANADAIR ARGUS 


Two squadrons of the R.C.A.F. Maritime 
Air Command are equipped with the Argus, 
which is capable of flying a 12-hour patrol 


Canadair CF-100 Mk. 5. 
Canadair CP-107 Argus. 


at 190 m.p.h. below 1,000 ft. at a range of 
830 miles from its base. Twenty-one radio 
and radar installations, including an under- 
nose scanner, MAD in a tail-sting and 
ANTAC (air navigation and tactical air con- 
trol), are provided to locate targets for up 
to 15,600 Ib. of assorted weapons, carried 
in two 18-ft. bomb-bays and under the outer 
wings. 

Based on the Britannia airliner, but with 
unpressurized fuselage and Turbo Com- 
pound engines for low-allitude operation, 
the Argus was built in two versions. The 
20 Mk. 2 aircraft can be distinguished from 
the 13 Mk. Is by their smaller under-nose 
radome and the addition of a counter 
measures antenna above the flight deck. 


DE HAVILLAND CARIBOU 

A recent order for 24 Caribous brings to 
§1 the number of these versatile sto. trans- 
ports bought for the U.S. Army. Two others 
are being evaluated by the Canadian Army, 
three are flown by the R.C.A.F. as part of 
the UNO Emergency Force in the Gaza 


De Havilland Caribou. 


Strip, and eight have been ordered by 
Ghana. One airframe is being modified as 
a test-bed for the General Electric T64-GE-4 
turboprop and is expected to fly in May 
of this year. 

The standard Caribou will carry up to 32 
armed soldiers, 24 fully equipped paratroops 
or more than three tons of freight. It will 
take off in 540 ft. and land in 520 ft. at full 
gross weight under zero wind conditions 


FRANCE 

BREGUET ALIZE 

By the end of January this year, the 
French Navy had in service 60 of the 75 
Alizés ordered for anti-submarine duties on 
board its light and fleet type aircraft carriers. 
The first of about a dozen for the Indian 
Navy was delivered officially on Jan. 7. 

Although comparatively small, the three- 
seat Alizé combines search and strike réles 
very efficiently. It has a large retractable 
radome under the rear fuselage and carries 
sonobuoys in the front of the wing-mounted 
wheel fairings. A torpedo or three 350-lb. 
depth charges are accommodated in the main 
weapons-bay, and there are racks for two 
more depth charges and six 5-in. rockets 
or two §S.11 missiles under the wings. 


BREGUET ATLANTIC 


The prototype of this maritime patrol- 
bomber is scheduled to fly this year. If it 
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Dassault Etendard IV-M. 


does so, this will represent a tremendous 
achievement. for the Atlantic was ordered 
only in December, 1959, after NATO 
evaluation of 25 design studies, and has since 
been under piecemeal development in five 
countries. 

The cenire wing and engine nacelles are 
being designed and manufactured by Fokker 
in the Netherlands; the rear fuselage and 
tail unit by Dornier in Germany, other 
fuselage components by Avions Fairey. 
SABCA and F.N. in Belgium, the outer 
wings by Sud-Aviation and landing gear by 
Hispano in France, and the main fuselage 
by Breguet, which company is also respon- 
sible for assembly and overall supervision 
of the programme. Much of the electronics 
will come from America and the Tyne 
engines from Britain: but Tynes for produc- 
tion aircraft will be built under licence by 
Hispano. Twenty-seven Atlantics are being 
ordered under the 1961 French budget 
proposals. 


DASSAULT SUPER MYSTERE 


This level-supersonic fighter was evolved 
from the earlicr Mystére by fitting a more 
powerful afterburning Atar 101G turbojet 
and a 45° wing, which is also considerably 
thinner than the 74%, 40° wing of the 
original. Fixed armament comprises two 
30-mm. DEFA cannon and a fuselage pack 
of 35 air-to-air rockets. Underwing loads 
can include two 1,100-lb. bombs, 38 rockets 
in honeycomb launchers, 12 hcavy air-to- 
ground rockets or two Matra. air-to-air 
missiles. 

Of the 180 Super Mystéres built in 1957- 
59, 12 were supplied to the Israeli Air Force. 
The others are standard day-fighter equip- 
ment of the French Air Force. 


DASSAULT ETENDARD 


In its 1961 budget, the French Ministry 
of Marine has made provision for a second 
batch of 50 Etendards, bringing the total 
on order to 100. Of these, 85 will be stan- 
dard Etendard IV-M __interceptor/ground 
attack fighters, the others Etendard IV-P 
reconnaissance fighters with cameras in nose 
and weapon- -bay. They will equip the new 
carriers * Clémenceau ~ and * Foch.’ 

Standard armament of the IV-M is two 
30-mm. DEFA cannon, plus underwing 
attachments for 3,000 Ib. of rockets, bombs, 
missiles and tanks. The third pre- -produc- 
tion Etendard is fitted experimentally with 
an Avon S51 turbojet and flap-blowing,. 
instead of the normal Atar 8. The seventh 
machine is the prototype IV- P and will also 
flight test a Douglas-designed ** buddy pack * 
flight refuelling system. 
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Dassault Mirage IIIC. 


DASSAULT MIRAGE Ill 

There could be no greater proof of the 
quality of modern French aircraft than the 
recent choice of the Mirage III fighter to 
re-equip both the R.A.A.F. and Swiss Air 
Force. This double success no doubt owes 
much to the fact that the Mirage is the only 
Mach 2 interceptor which has proved its 
ability to take off and land in under 
1,000 yards with full operational load, if 
necessary from grass 

The French Air Force is expected to have 
at least 400 Mirage Ills, of which the first 
100, now being built, are IIIC interceptors 
with provision for two 30-mm. guns and an 
immense variety of under-fuselage and 
under-wing stores. The second batch is 
expected to include 50 tactical reconnaissance 
fighters, 26 Mirage IIIB two-seat trainers 
and 24 ground attack variants. An export 
version is available with Rolls-Royce 
Avon 67 or RB.146 turbojet instead of the 
standard Atar 9. All variants can be fitted 
with an under-fuselage auxiliary rocket- 
pack. 


DASSAULT MIRAGE IV 

The Mirage IV symbolizes French deter- 
mination to have its own strategic nuclear 
attack force The design was produced 
basically by scaling up the  well-proven 
Mirage I1l and installing two afterburning 
Atar 9 turbojets, each of 13,225-Ib. thrust. 
The prototype flew for the first time on 
Jne 17, 1959. and soon showed that it 
inherited the fighter’s fine handling qualities. 
Practical proof of its performance came 
when it set up a 1,000-km. closed-circuit 
speed record of 1,130.9 m.p.h. on Sept. 19, 
1960. 

Fifty production Mirage IVs are to be 
built with Atar 9D engines, which should 
give an over-the-target speed of Mach 2.5 
Range with flight refuelling has been quoted 
officially as 2,480 miles, with the nuclear 
weapon carried semi-submerged in_ the 
fuselage. 


SUD-AVIATION FENNEC 

When the U.S.A.F. retired a large number 
of T-28A two-seat basic trainers, North 
American modified one into a _ prototype 
general-purpose aircraft which they named 
the Nomad. PacAero acquired licence rights 
for both civilian and military versions, the 
latter with a 1,400-h.p. Wright R-1820 engine 
in place of the original 800-h.p. R-1300 and 
provision for under-wing stores. 

This happened at the time when the 
French Air Force was shopping for a 
replacement for the T-6s used for recon- 
naissance, convoy protection, light ground- 
support and other duties in Algeria. So 
Sud-Aviation acquired a sub-licence from 
PacAero to modify 220 T-28As for these 
duties. Now known as the Fennec, the con- 
verted T-28A can carry 12.5-mm. machine- 
guns or four 300-lb. bombs or rockets under 
its wings. 


SUD-AVIATION VAUTOUR 

Vautours were in the news recently when 
two of them fired warning shots off Algiers 
at an Il-18 airliner carrying the Soviet 
President. These particular aircraft were 
Vautour II-N two-seat all-weather fighters, 
of which 70 were built. Also in service are 
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Sud-Aviation Fennec. 


30 Vautour I-A single-seat tactical fighters 
and 40 Vautour II-B two-seat bombers 
Most are operated by the French Air Force, 
but a small number were supplied to Israel. 

Operational load varies according to réle. 
The II-N, for example, has four 30-mm 
DEFA cannon, a fuselage pack of up to 240 
air-to-air rockets and under-wing pylons for 
four “ honeycomb” rocket packs, Matra 
air-to-air missiles or fuel tanks. The II-A 
can carry bombs or air-to-ground rockets 
instead of the air-to-air rockets, but retains 
the guns. The II-B has a bomb-aimer’s nose 
in place of guns, but otherwise carries the 
same weapons as the II-A, including tactical 
nuclear bombs 


ITALY 
FIAT G 91 

Three versions of this NATO-standardized 
design are now flying. The basic G 91 
single-seat tactical fighter entered service 
with No. 103 Squadron of the Italian Air 
Force in February, 1959, and eventually 50 
will be delivered to this air force, plus 25 
each for Greece and Turkey, and 232 which 
are being built in Germany for the 
Luftwaffe. Germany has ordered from Fiat 
50 G 91IR reconnaissance fighters and 20 
G 9IT two-seat trairers. Twenty more 
G 91Ts are being supplied to the Italian Air 
Force. 

Standard armament of the G 91 consists 
of four 12.7-mm. machine-guns and rockets, 
missiles or bombs on four under-wing 
pylons. The G 91R has three cameras in its 
nose and retains full armament. The G 911 
has only two guns and two under-wing 
pylons 


SWEDEN 


SAAB LANSEN 

First flown on Nov. 3, 1952, the two-seat 
Lansen remained in large-scale production 
until May 2, 1960. when the final delivery 
was made to the Royal Swedish Air Force 
Three versions are in service. Of these, the 
A 32A, built in 1955-58. is an all-weather 
attack aircraft with a 9.900-lb. thrust RM 5 
(Swedish-built Avon) afterburning turbojet 
and armament of four 20-mm. guns, plus 
under-wing bombs. rockets or Type 304 air- 
to-surface missiles. The J 32B, built in 
1958-60, is an all-weather fighter with 
15,200-Ib. thrust RM 6B Avon. four 30-mm. 
guns and rails for four Sidewinder missiles 
The S 32C is basically similar to the “R™ 
but with cameras instead of guns and special 
equipment for night navigation and radar 
reconnaissance 


SAAB DRAKEN 
Orders for the Draken from the R.S.A.F 

are sufficient to keep Saab busy for the next 
five years. The Initial J 35A model is 
already in service Its 15,200-lb. thrust 
RM 6B (Swedish-built Avon), afterburning 
turbojet and unique “ double-delta"’ wing 
area give it a Mach 1.8 performance and the 
ability to take off and land in 490-600 yards 
The J 35B, due to enter service this year. 
will be even more formidable, with an 
RB.146 turbojet (over 16,000-lb, thrust with 
reheat), Mach 2 speed and initial rate-of- 
climb of over 49,000 ft. min. Other versions 
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Saab A 32A Lansen. 


Saab | 35B Draken. 


are the S 35B, with under-fuselage camera 
pod for reconnaissance, and the J 35C two- 
seat trainer Armament of the J 35A 
comprises up to four Sidewinder missiles, 
air-to-air or air-to-ground rockets and two 
optional 30-mm, guns, The “B” will 
combine more sophisticated Falcon missiles 
with Saab’s latest $7 collision-course fire- 
control system or Ferranti Airpass 2. 


UNITED KINGDOM 


ARMSTRONG WHITWORTH AW.660 
ARGOSY C.1 

Fifty-six of these versatile four-turboprop 
transports have been ordered so far for 
R.A.F. Transport Command and the first of 
them flew just 13 days ago. However, the 
basic design has been well proven in the 
AW.650 commercial version, now in service 
with Riddle Airlines, while the 660’s special 
beaver-tail rear loading doors have been 
ground and flight tested on the modified civil 
Argosy G-APRL. 

The 660’s Darts give 2,870 e.h.p. cach with 
water-methanol injection, compared with the 
2,100 e.h.p. Darts of the civil version. Other 
modifications include deletion of the nose- 
loading door and the introduction of large 
side paratroop doors, a nose radome and a 
flight refuelling probe over the flight deck. 
Max. payload is 29,000 Ib. 


ARMSTRONG WHITWORTH SEA 
HAWK 
There could be no better testimony to the 
quality of this first jet-fighter design by Sir 
Sydney Camm than the fact that deliveries 
were being made to the Indian Navy 134 
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Avro Vulcan B.2. 


years after the first flight of the prototype. 
The Sea Hawk is still used in its original 
rdle of interceptor by the Royal Netherlands 
Navy, carrying a Sidewinder missile under 
each wing in addition to four 20-mm. guns. 
However, its main current application with 
the Royal Navy, German and Indian Navies, 
is for strike and radar reconnaissance duties. 
Under-wing attachments are provided for 
16 air-to-surface rockets and two 500-Ib. 
bombs or fuel tanks. 


AVRO SHACKLETON 


Although the Shackleton can trace its 
ancestry back to the wartime Lancaster 
bomber, the 1961-62 Air Estimates left no 
doubt that there is a great deal of life left 
in it yet. They stated that new radar, navi- 
gation equipment and submarine location 
gear, already installed, will be supplemented 
soon by better communications and more 
accurate means of locating survivors afloat. 
Besides their primary role of naval co- 
operation, Shackletons stand ready to rein- 
force overseas Commands in internal 
security, keep surveillance over guided 
weapon ranges, report floating oil patches 
and co-ordinate air search and rescue opera- 
tions. The standard M.R. MK. 3, in service 
with the R.A.F. and S.A.A.F., can carry an 
ASR lifeboat under its fuselage. 


AVRO VULCAN 

Because of the dispersal and readiness 
schemes perfected by R.A.F. Bomber Com- 
mand, it is claimed that the V-bomber force 
will be able to take off and fly many miles 
clear of its airfields within the few minutes’ 
warning time of a missile attack on the 
U.K. As a result, the Vulcan is expected 
to remain fully effective throughout the 
1960s, adding first the Blue Steel stand-off 
bomb and later the Skybolt air-launched 
ballistic missile to its present nuclear and 
thermonuclear free-fall weapons. 

Deliveries of the Mk.!, with 11,000- 
13,000 Ib. thrust Olympus 100 Series engines, 
were completed early in 1960. The Mk.2 
(17,000-lb. Olympus 201) entered service 
with No. 83 Squadron in July, 1960. The 
20,000-Ib. Olympus BOI.21 is being 
developed to take advantage of the ahhlenate 
design potentialities of the Vulcan. 


BLACKBURN BEVERLEY 

Thirty-two Beverleys are included in the 
present medium-range or tactical force of 
R.A.F. Transport Command. They are by 
far the largest aeroplane in R.A.F. service 
and have built up an enviable reputation 
by their ability to carry bulky loads out of 
small spaces. In fact, it is difficult to 
visualize at present what kind of aircraft 
will replace the Beverley, the main hold of 
which is 40 ft. long, 10 ft. high and 10 ft. 
wide. Even the tail-boom is able to provide 
ample accommodation for 36 troops in rear- 
ward-facing seats. Max. payload is 44,000 Ib.., 
carried for 200 miles, and individual loads 
of up to 25,000 Ib. can be air-dropped when 
the rear-loading doors are left off. 


BLACKBURN BUCCANEER 


Production and flight testing of the 
development batch of 20 Buccaneers have 
gone so well that the type is expected to 
enter front-line squadron service with the 
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Royal Navy next year, only four years afte: 
e first flight of the prototype on Apr. 30, 

958. As a first step to naval service, 
will be delivered to No. 700 * 
Squadron at R.N.A.S. Lossiemouth _ this 
month, for intensive flying under operational 
conditions 

The two-seat Buccaneer is designed for 
under-the-radar strike operations at transonic 
speeds at sea level. Nuclear weapons are 
carried internally in a bomb-bay with rotating 
doors. Super-circulation boundary-layer 
control is provided for the entire wings, 
tailplane leading-edges, flaps and ailerons. 


Blackburn Buccaneer S.1 


DE HAVILLAND SEA VIXEN 


In service with the Royal Navy since July, 
1959. the Sea Vixen represents the ultimate 
development of the de Havilland twin- 
boomed jet-fighter formula which was 
pioneered with the Vampire and Venom 
series. It is supersonic only in a shallow 
dive, but its high rate of climb, long range, 
efficient radar and heavy armament would 
enable it to deal with virtually any airborne 
threat to the fleet. 

Normal armament comprises four Fire- 
streak missiles and 28 2-in. rockets in 
Microcell retractable packs under the fuse- 
lage nose. The Firestreaks are, however. 
interchangeable with 500-Ib. bombs, clusters 
of six 3-in, air-to-surface rockets, packs of 
24 air-to-air rockets or drop am Hy 

Current contracts will keep the Sea Vixen 
in production until at least 1963. 


ENGLISH ELECTRIC CANBERRA 


Although the build-up of the V-bomber 
force has lessened the importance of the 
Canberra in the bomber réle at home, the 
later versions of Britain’s first jet-bomber 
continue in service for many vital tasks. The 
Air Estimates revealed that the Canberra 
tactical atomic strike force in Germany has 
been provided with new all-weather naviga- 
tion equipment to enhance its effectiveness, 
while the Near East strike force is receiving 
later marks of Canberra. 

Shorts have completed production of the 
Mk. 9 high-altitude PR. version: but are 
continuing the modification of early marks 
into U.10 target drones. Other non-opera- 
tional versions include the T.4 dual control 
trainer and T.11 airborne interception radar 


trainer. Canberras are in current service 
with the R.A.F. and nine overseas ait 
forces. 


ENGLISH ELECTRIC LIGHTNING 


Sqn. Ldr. John Howe, C.O. of No. 74 
Tiger ** Squadron, first to equip with the 
Lightning F.1, described this aircraft 
recently as “ the best fichter in operational! 
service in the World today.” Although he 


“ 


288 MARCH 17, 1961 


can be regarded as prejudiced, it is difficult 
to think of any other single-seater which 
combines all-weather combat capabilities 
with a top speed above Mach 2, the ability 
to reach operating height in 3 min. without 
using reheat, endurance of more than 14 
hours and handling qualities which do not 
put it out of reach of pilots on their first 
tour. 

The F.1 has a standard armament of two 
side-mounted Firestreak missiles and two 
30-mm. Aden guns; but the Firestreaks can 
be replaced by two retractable Microcell 
packs, each containing 48 x 2-in. rockets, o1 
two more guns. The F.3 will have RB.146 
engines and an improved missile armament. 
The side-by-side two-seat T.4 will be used 
for conversion training and will also be 
issued to squadrons for dual checks and 
demonstrations. All versions have Ferranti 
Airpass fire-control radar in the intake 
centre-body. 


FOLLAND GNAT 


The Gnat Mk. | represented a successful 
attempt to produce a fighter only one-third 
the weight and half the size of the average 
modern jet interceptor. As such it was 
adopted by India, which bought 25 com- 
plete aircraft and 15 sets of components 
from Folland and is now producing the 
type in the Hindustan works at Bangalore 
Six others were bought by the Ministry of 
Aviation, 12 by Finland and two by 
Yugoslavia. 

With a top speed of Mach .98, two 
30-mm. Aden guns and the ability to carry 
1,000 Ib. of under-wing stores, the Mk. | 
is a useful little fighter; but it is as a two- 
seat advanced trainer that the Gnat is likely 
to be best remembered in the future. Only 
44 have been ordered for the R.A.F. to 
date; but this transonic trainer, with 
increased wing and tail area, is scheduled 


to replace the Vampire T.11 in the new 
Provost/Gnat 


standardized Jet training 


sequence, 


de Havilland Sea Vixen FAW .1 


English Electric Lightning F.1. 
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GLOSTER JAVELIN 

First twin-engined delta-wing aeroplane to 
fly, on Nov. 26, 1951, the Javelin has been, 
since 1956, the R.A.F.’s standard night and 


all-weather fighter. Production ended in 
mid-1960 with delivery of the last Mk. 8, 
but Gloster have continued conversion of 
Mk. 7s into Mk. 9s with reheat. The Mk. 
8 and 9 are, therefore, generally similar, 
with reheat Sapphire turbojets and an 
armament of four Firestreak missiles and 
two 30-mm. Aden guns. Main differences 
are that they have U.S. and British radar 


respectively, and that only the Mk. 8 has 
a drooped 
autopilot. 


wing leading-edge and Sperry 


Folland Gnat Trainer 
HANDLEY PAGE VICTOR 
With the Vulcan and the Thor IRBM, 
the Victor will form the main R.A.P. 
deterrent force for the next decade. Forma- 


tion of the planned total of four squadrons 
of Victor Mk. 1 aircraft (four 11,000-Ib.- 
thrust Sapphire turbojets) was completed 
early in 1960. photographic-reconnais- 
sance variant, designated B(PR).1, is also in 
service. To follow soon is the first squadron 
of Victor B.2s, with  17,250-Ib.-thrust 
Conway engines and the ability to carry the 
Blue Steel stand-off bomb There are at 
present no plans for the Victor to carry the 
Skybolt air-launched ballistic missile, 
although it is capable of doing so. 

A Victor B.1 has demonstrated its ability 
to take off in 550 yards with the aid of two 
Spectre jettisonable rocket-packs. Another 
exceeded Mach | in a shallow dive in 1957. 


HAWKER HUNTER 


Nearly 2.000 Hunters have been built since 
1953, including about 450 of the Mk. 4 and 
6 versions produced in Belgium and Holland 
for the air forces of those countries. The 
Mk. 6 is beginning to be replaced by the 
Lightning as the R.A.F.’s standard home- 
defence day-fighter. but the process will take 
1 long time Meanwhile, the new FGA 
Mk. 9 has recently re-equipped completely 
the ground-attack squadrons in the Middle 


East and is scheduled for service with the 
Far East Air Force this year. The FR.10 
is replacing the Swift FR.S for fighter- 


reconnaissance duties in Germany, carrying 
nose-mounted cameras in addition to the 
standard four 30-mm. Aden guns and provi- 
sion for heavy loads of under-wing stores. 

Fighter. ground attack and trainer versions 


Gloster Javelin FAW.8. 


of the Hunter are also in service in Sweden, 
Denmark, Peru, India, Switzerland, Iraq 
Jordan and Lebanon, 


HAWKER P.1127 


The P.1127 is the prototype of the 
World’s first vrot strike aircraft, combining 
the performance of the Hunter with the 
vertical flight capabilities of a helicopter. 
That so much is crammed into an airframe 
much smaller than that of the Hunter pays 
eloquent tribute to the genius of Sir Sydney 
Camm and his design team at Kingston. 

Key to the versatility of the P.1127 is its 
unique BS.53 lift/thrust engine, the four 
‘eyelid’ nozzles of which can divert the 
jet exhaust downward, partly forward, rear- 
ward or at intermediate angles as needed for 
take-off, forward flight, braking and landing. 
Another interesting feature is the bicycle 
main landing gear, with wingtip balancers. 
All weapons are carried under wing. Puff- 
pipes, fed by air bled from the engine com- 
pressor, are used for stability and control 
in vertical and low-speed flight. 


SUPERMARINE SCIMITAR 


Production of the Scimitar F.1 ended in 
September, 1960, after about 100 had been 
delivered to the Royal Navy. They equip 
four day-fighter squadrons and will soon be 
even more effective in the interceptor réle as 
their four 30-mm. Aden guns are to be 
supplemented by Sidewinder infra-red 
homing missiles. Under-wing stores can 
include 48 unguided air-to-air rockets or, 
when the aircraft is used in the strike réle, 
four 1,000-lb. bombs, tactical nuclear 
weapons or 24 x 3-in, air-to-surface rockets. 
Of particular interest is the fact that the 
Scimitar’s large internal fuel tankage, supple- 
mented by four under-wing tanks and with 
provision for flight refuelling. would enable 
it to undertake standing air patrols if 
necessary, 


VICKERS-ARMSTRONGS VALIANT 
Although the Valiant is not quite in the 
same class as the Vulcan and Victor it should 
not be under-estimated. Its nuclear capa- 
bilities are apparent from the fact that it 
was the aircraft used for operational tests 
of both Britain’s atomic and thermonuclea: 
bombs, Many of the 108 production 
Valiants remain in first-line bomber squad- 
rons. Others are equipped also for photo- 
reconnaissance. Perhaps most important of 
all, No, 214 Squadron, with Valiants. is the 


R.A.F.’s first operational flight refuelling 
tanker unit, capable of servicing other V- 
bombers. Javelins, Lightnings and many 


types of U.S.A.F. combat aircraft 


WESTLAND (FAIREY) GANNET 


Westland’s 1956 decision to concentrate 
exclusively on the development and produc- 
tion of helicopters and vtot aircraft has 
suffered a temporary reversal as a result of 
last year’s mergers. Among commitments 
acquired by the acquisition of Fairey 


Aviation was the necd to complete the manu- 
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facture of Gannet AEW.3 three-seat carrier- 
borne early-warning aircraft to replace the 
Skyraiders of No. 849 Squadron of the Fleet 
Air Arm This work has been continued 
in the former Fairey works at Hayes. 

Earlier versions of the Gannet, equipped 
for anti-submarine and training duties, are 
in service with the Royal Navy, Royal 
Australian Navy and the naval forces of 
Federal Germany and Indonesia. 


U.S.A. 
BOEING B-52 STRATOFORTRESS 


he volume of poddery slung under the 
wings of the B-52 has increased steadily 
through the years. Originally there were 
just eight JS7 turbojets in four pairs. These 
were joined by two 830-gallon drop tanks 
when the B-S2A entered operational service. 
The much more formidable B-52G added 
a pair of Hound Dog air-to-surface missiles 
under the inner wings, in addition to a heavy 
load of bombs and Quail decoy missiles in 
the normal fuselage weapon-bay. 

Now the B-52H is planned to carry not 
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only a pair of Skybolt air-launched ballistic 
missiles under each wing, but rocket pods 
to assist in target penetration. Other features 
of the “H™ include a switch to TF33 
turbofan engines, giving a 10-15% increase 
in unrefuelled range, and substitution of a 
six-barrel Vulcan rapid-fire cannon for the 
usual two-cannon tail turret. Of the 704 
B-52s ordered to date, 245 are “ Gs,” with 
the first of 102 “Hs ™ scheduled for service 
this year 

BOEING KC-135 STRATOTANKER 

Structurally similar to the Boeing 707 air- 
liner, the KC-135A is intended primarily for 
use as a flight refuelling tanker. To increase 
its versatility in this rdle, drogues are being 
added to the aircraft's standard flying boom 
refuelling system, so that it will in future 
be able to service Tactical Air Command 
F-100s, F-104s and F-105s in addition to 
SAC bombers. All refuelling equipment is 
located in the lower fuselage, leaving room 
for 80 passengers, 25 short tons of cargo 
or a combination of both on the upper 
deck. 

More than 440 KC-135s_ have been 
delivered to SAC. Now MATS is to have 
30 basically similar C-135A transports, minus 
refuelling equipment and with a max. pay- 
load of 64,000 Ib. Deliveries of the C-135A 
will start in June. 

CHANCE VOUGHT CRUSADER 

The first version of this outstandingly 
successful naval interceptor was the F8U-l, 
with 16,000-lb. thrust J57-P-4A turbojet and 
armament of four 20-mm. cannon, 32 x 
2.75-in. air-to-air rockets in a_ retractable 
belly-pack and pair of Sidewinders 
mounted on the sides of the fuselage. A 
variant was the F-8U-1P with five cameras 
for P.R. duties. Then, in 1959, the F8U-2 
entered service, with more powerful J57-P- 16 
turbojet, improved fire-control radar and 
two fixed ventral tail-fins. This led to the 
all-weather F8U-2N, with J57-P-20, push- 
button control system, even better radar, 
increased fuel tankage and four Sidewinders, 
production of which will continue until at 
least December, 1962. All versions feature 
a two-position variable-incidence wing. 


CONVAIR B-58 HUSTLER 

Product of a “minimum size concept,’ 
the three-seat supersonic B-58 carries part 
of its fuel load and its weapons in an under- 
fuselage pod which does not have to be 
carried back from the target. In a normal 
operation it would cruise subsonically and 


Boeing KC-135 Stratotanker. 


Boeing B-52G Stratofortress. 


fly above Mach | only over the target arca. 
However, its capabilities were shown on 
Jan. 12-14 this year when B-S8As of SAC’s 
6Sth Squadron set up speed records of 
1,284 m.p.h. around a 1,000-km. circuit and 
1,061 m.p.h. around 2,000 km., in each case 
during a climb with a two-ton payload. 
Present orders are reported to cover pro- 
duction of 106 B-S8A bombers, plus four 
rB-58A dual-control trainers 


CONVAIR F-102 DELTA DAGGER 

First aircraft to display the now familiar 
wasp-waist and bulbous tail dictated by area- 
ruling, the F-102 left no doubt of the value 
of this design technique. Without it, the 
prototype had refused to reach Mach 1. 
With it, the max. speed went up comfortably 
to Mach 1.25 and eventually about 1,000 
F-102s were built, including a number of 
TF-102A dual-purpose combat/trainers. 
Standard armament comprises six Falcon 
missiles stowed internally behind rapid- 
action doors which themselves contain 
channels for 24 x 2.75-in. unguided rockets. 
A Hughes MG-10 fire-control system can 
take over the complete task of flying the 
aircraft and effecting the interception, 
leaving the pilot free to monitor the mission. 


CONVAIR F-106 DELTA DART 

Holder of the World Air Speed Record of 
1,525.92 m.p.h, since Dec. 15, 1959, the 
F-106A is a refined development of the 
F-102 with more powerful J75 turbojet, 
more sophisticated Hughes MA-! electronic 
guidance and fire-control system and 
heavier armament. This last comprises two 
Douglas MB-1 Genie air-to-air unguided 
rockets with nuclear warhead, plus a 
number of Super Falcon missiles. 

In parallel production with the single-seat 
F-106A is the tandem two-seat F-106B dual- 
purpose interceptor/trainer. Both versions 
are standard equipment in the U.S.A.F. Air 
Defense Command, side-by-side with F-102 
squadrons. 


DOUGLAS A3D SKYWARRIOR 


Principal heavy attack aircraft of the U.S. 
Navy, the Skywarrior is the carrier-based 
equivalent of SAC’s B-S2 and every big 
attack carrier has one squadron of A3D-2s, 
armed with nuclear weapons. A crew of 
three is carried. including a navigator/gunner 
who controls the radar-directed twin-cannon 
tail turret. 

Also in service are the three-seat A3D-2P, 
with 12 cameras for reconnaissance duties, 
the seven-seat A3D-2Q radar counter- 
measures and reconnaissance version with 
under-fuselage radome, and the A3D-2T 
trainer with accommodation for a_ pilot. 
instructor and six pupils. All have J57-P-10 
engines and can be flight refuelled. In 
addition, the A3D-2 can be adapted quickly 
for service as a refuelling tanker. 


DOUGLAS A4D SKYHAWK 

More than 1,000 Skyhawks have been 
delivered to the U.S. Navy and production 
cortinues. The current model is the 
A4D-2N with additional radar to improve 
the all-weather characteristics. Like the 
earlier A4D-1 and -2. it has a Wright-built 
Sanvhire turbojet; but the forthcoming 
A4D-5, ordered in mid-1960, will switch to 
the new 8,500-Ib. thrust Pratt & Whitney 


Although small enough to negotiate the 
standard aircraft carrier lift without the 
need for folding wings, the A4D carries an 
astonishing variety of stores, including up to 
3,000 Ib. under its fuselage and 1,000 Ib. 
under each wing. Flights of more than 
2.000 miles have been made without the use 
of aerial refuelling. 


DOUGLAS C-133 CARGOMASTER 

On Dec. 16, 1958, a C-133A took off after 
a run of only 4,500 ft., climbed at the rate 
of 2,000 ft./min. and set a new international 
record by lifting a payload of 117,900 Ib. to 
a height of 10,000 ft. Altogether 34 of this 


MILITARY AIRCRAFT 


MARCH 17, 1961 


Convair B-58 Hustler. 


Convair F-106 Delta Dart. 


model were delivered to the U.S.A.F.. each 
powered by four 6,000-e.h.p. T34-P-3 turbo- 
prop engines. Their 90-ft.-long hold is large 
enough to accommodate 200 troops or 
freight loads such as two 40,000-lb. prime 
movers, 16 loaded Jeeps or any of the 
American ICBM or IRBM missiles. 

Fifteen of the more powerful C-133Bs are 
following the “* into service, with 
deliveries scheduled for completion this year 


GRUMMAN A2F INTRUDER 


The Intruder can be regarded as the U.S 
Navy's counterpart to the Blackburn Buc- 
caneer, since it is designed to deliver 
nuclear attacks at high subsonic speeds at 
low levels. It is a two-seater and can carry 
a wide variety of loads, a typical example 
being two Bullpup air-to-surface missiles and 
three 2,000-lb. bombs 

A novel feature of the Intruder is its usc 
of hydraulically actuated tilting engine tail- 


pipes for short-field operation. They are 
claimed to reduce landing and take-off speeds 
by some 1! m_p.h. Also new is_ the 


aircraft's Digital Integrated Attack Naviga- 
tion system (DIANE) on which the pilot 
can pre-select a course of action for his 
aircraft which will then approach the target, 
discharge its weapons and leave the target 
area automatically. The pilot can “see 

targets and geographical features at night or 
in bad weather by means of two electronic 
viewing screens in the cockpit. 


GRUMMAN AO-1 MOHAWK 

First flown on Apr. 14, 1959, the Mohawk 
is a high-performance two-seat observation 
aircraft of which 86 are on order for the 
U.S. Army. The 36 AO-1AFs will be gener- 
ally similar to the evaluation series of nine 
YAO-Is, except that they will have more 
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comprehensive equipment including an inte- 
grated flight system and Doppler The 
17 AO-1BFs will be easily identitied by the 
side-looking airborne radar (SLAR) recon- 
naissance equipment carried in a long under- 
fuselage container The 24 AO-1ICFs will 
carry UAS-4 infra-red surveillance equip- 
ment. All will be powered by two 1,005 
e.h.p. T53-L-3 turboprops 


GRUMMAN FIIF-1 TIGER 

The prototype of this single-seat super- 
sonic fighter ew on Jly. 30, 1954, less than 
15 months after the U.S. Navy seni a letter 
of intent to cover its manufacture After 
considerable design refinement, the Tiger 
entered service with the fleet, displaying 
qualities that led to its adoption as equip- 
ment for the famous “ Blue Angels” aero- 
batic team. Armament consists of four 
20-mm. cannon and Sidewinder missiles o1 
other stores on four under-wing pylons. 

Following the re-engining of two airframes 


with 15,000-Ib. thrust J79-GE-3A_ turbojets, 
which oe the max. speed to. nearly 
Mach 2, the Japanese A.S.D.F. selected this 
* Super Tiger ” for its future re-equipment. 


Later the decision was cancelled in favour 
of the F-104 Starfighter. 


GRUMMAN S82F TRACKER 

The S2F is a twin-engined carrier-based 
anti-submarine search and _ strike aircraft, 
which is in large-scale service with the U.S. 
Navy, the Italian and Netherlands Navies 
and the Japanese Maritime Self-Defence 
Force. The basic version is the S2F-1, which 
is also being built by D.H. Canada as the 
CS2F-! for the R.C.N The S2F-2 is 
similar, except for a bulged bomb-bay to 
accommodate larger homing torpedoes 
Latest model for the U.S. Navy is the S2F-3 
with increased span and fuselage length and 
provision for carrying 16 sonobuoys (instead 


C- 433A Cargomaster. 
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of eight) in the rear of the engine 
All versions have a retractable radar 
bin,” MAD tail-sting and racks for 
under the wings 
Variants are the 


Trader transport 


trainer with larger fuselage to carry nine 
passengers, and the WE-2 Tracer with large 
overhead saucer ri for airborne 


early warning duties 


GRUMMAN SA-16 ALBATROSS 


Although its design is some 14 years old, 
the Albatross continues to undergo consider- 
able development The U.S.A.F.’s original 
SA-I6As are being converted to SA-16B 
standard, with greater span and improved 
performance, as they come in to Grumman 
for inspection and repair. Parallel modifica- 


tion of the U.S Navy and Coast Guard 
UF-1 converts it to UF-2 standard 

The R.C.A.F. is having 10 CSR-110 
variants of the SA-16B, with 1,525-h.p 


Canadian-built Wright R-1820-82 engines, in 
place of the usual 1,425-h.p. R-1820-76As, 
and new-type landing gear Sull greater 
changes are evident in the 16 special models 
which are being built for Norway with MAD 
tail-sting, radar and sonobuoys for anti- 
submarine duties. 


Grumman A2F-1 Intruder. 


GRUMMAN W2F-1 HAWKEYE 

The original Hawkeye was a fictional Wild 
West scout, so this new Grumman product 
is well-named as its job is to venture far 
out from U.S. naval task forces and detect 
approaching enemies before they can do 
any harm Information collected by the 


large overhead radar scanner is fed into an 
Airborne Tactical Data System which 
identifies, tracks and evaluates the attack 


information to the tactical 
control centre of the task force. If preferred, 
the information can be relayed directly to 
interceptors, to guide them towards the 
enemy. 

The prototype Hawkeye flew for the first 
ime on Oct. 21, 1960, and is now under 
evaluation as a replacement for the WF-2 
Tracer 


and relays the 


LOCKHEED F-104 STARFIGHTER 

Although the F-104 is no longer in 
production for the U.S.A.F., the 250 single- 
seat F-104Cs and two-seat F-104Ds built for 
the Tactical Air Command continue in 
service and are being modernized by fitting 
upward ejection seats in place of the original 
downward-ejection type. 


Far more important is the extensive 


licence production programme now getting 
under way. Mitsubishi plan to build 180 


F-104C-Js for the Japanese A.S.D.F., to 
which will be added 20 Lockheed-built 
F-104D-Js The much-improved multi- 
mission F-104G will be produced by two 
German-Dutch-Belgian consortia, which will 
supply 640 to the Luftwaffe and 100 each 
to the Netherlands and Belgian Air Forces 
Canadair will manufacture 200 similar 
CF-104s for the R.C.A.F. Lockheed will! 
build 20 F-104Ds for Holland, plus 96 
F-104Gs and 30 two-seat F-104Fs for 
Germany Lockheed are also converting 
early F-104As and Bs into QF-104 target 
drones, while other F-104As have been 
supplied to Nationalist China. 


LOCKHEED P2V-7 NEPTUNE 

The Neptune has been in 
1944 and is still being built for the U.S. and 
Royal Netherlands Navies, with the 1,000th 
machine due to come off the line some time 
this year. In addition, the current P2¥V 
version is being produced by Kawasaki in 
Japan. Other users include the Argentin 
Australia, Canada. France and Portugal. 

Most early models have now been brought 
up to P2V-7 standard, with auxiliary turbojet 
engines in under-wing pods, to augment 
take-off and combat performance, MAD 
search equipment in a tail-sting and other 
improvements. An 8,000-Ib. internal weapon 
load is supplemented by 16 rockets unde 
the wings and, sometimes, two guns in a 
dorsal turret. 

The World Distance 
miles set up by a P2V-] 
still stands 


roduction since 


Record of 11,235 
Neptune in 1946 


LOCKHEED P3V-1 

The U.S. Navy initiated work on the 
P3V-1 in April 1958 in the hope that it 
would save money by being able to replace 
its P2V Neptunes with an “ off-the-shelf ” 
devel be ror of the Electra airliner The 
YP3V crodynamic prototype was, in fact, 
the third Electra airframe. It has since 
undergone considerable modification, includ- 
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ing the installation of the full complement 
of electronics equipment, with such Satis- 
factory results that Lockheed have been 

awarded an initial production contract. 
The P3V-1 will carry a crew of 10. 
Torpedoes, depth charges and special 


carried on suspension 
forward of the 


weapons will be 
pylons in a weapon-bay 


wings. Electronics equipment will include 
a nose search installation and MAD tail- 
sting 


McDONNELL F-101 VOODOO 

When production of the Voodoo ended 
late last year, more than 800 had been built. 
Of these 327 were single-seaters and the rest 
two-scealers 

The original version was the single-seat 
multi-purpose interceptor/fighter- 
bomber for the U.S.A.F’s Tactical Air 
Command This was powered by two 
11,700-lb. thrust JS7-P-13 turbojets and had 
an armament of four 20-mm. cannon, three 
Falcon missiles and 12 air-to-air rockets. 
The RF-101A was similar, with reconnais- 
sance cameras in a lengthened nose instead 
of guns. The same basic airframe, 
strengthened for low-level fighter-bomber 
operations and with attachments for nuclear 
weapons under the fuselage, became the 
F-101C of which the camera-carrying 
counterpart is the RF-101 

A switch was made to J57-P-55 engines in 
the two-seat F-101B for the U.S.A.F. Air 
Defence Command This model also has 
a modified armament, comprising two Genie 
nuclear-warhead rockets and three Falcon 
missiles or bombs 


McDONNELL F3H-2 DEMON _ 
Work on this single-seat naval fighter was 
almost abandoned at one stage when the 


Westinghouse J40 turbojet originally specified 
come up to expectations. 
to try fitting an 


failed to 
was decided 


for it 
However, it 


Lockheed (3V-1. 
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Allison J71 engine, and this proved so 
successful that 519 Demons were eventually 
built, before production ended in November, 


1959. 

They consist of three versions, of which 
the F3H-2N is an all-weather fighter armed 
with four 20-mm. guns and a variety of 
external stores, including Sidewinder missiles 
and nuclear weapons. The F3H-2M is a 
day fighter with four Sparrow III missiles 
supplementing its guns. The third version 
is the photographic-reconnaissance F3H-2P. 


McDONNELL F4H-1 PHANTOM II 

In production to replace the F8U-2 
Crusader and F3H Demon, the Phantom II 
is a very large, very powerful and rather 
ugly two-seat twin-engined all-weather fighter. 
Its general layout, with an overhung tail 
unit, follows the usual McDonnell practice ; 
but the squat fin, anhedral tailplane and 
sharply upswept wingtips give a grotesque 
appearance. This is more than offset by 
the Phantom’s performance, for it offers a 
speed of well over Mach 2, a long range 
and an armament of six Sparrow III missiles, 
a mixture of Sparrows and Sidewinders or, 
in the strike réle, a heavy load of nuclear or 
conventional weapons. Of the 192 currently 
on order, the first 40 will have J79-GE-2A 
turbojets and the rest more powerful 
J79-GE-8s. 


MARTIN P5M MARLIN 


Although Martin are now out of the 
manned acroplane business and are concen- 
trating mainly on missile development, they 
have devoted much effort in the past three 
years to modernization of the U.S. Navy's 


Marlin anti-submarine flying-boats. The 
initial contract covered the installation of 
MAD and other improvements 
on 80 M-1 Marlins. Subsequent work 


on PSM. 2s has included the installation of 
Jezebel sonobuoy equipment, the Julie 


localization system to provide range data 
and AIDS 
system). 
a very powerful 


(aircraft integrated display 
Both versions carry a crew of eight, 
nose search radar and 


anti-submarine weapons in the engine 


nacelles 


NORTH AMERICAN A3J-1 VIGILANTE 
First flown on Aug. 31, 1958, the Vigilante 
is by far the largest aeroplane yet developed 
for operation from aircraft carriers. In con- 
trast with the Royal Navy's compact, sub- 
sonic, low-flying Buccaneer, it is intended 
for high-altitude operation, with an over-the- 
target speed of Mach 2. Adequate range 
is ensured by extensive internal tankage and 
provision for jettisonable tanks in the bomb- 
bay, external wing tanks and flight refuelling. 
A novel feature of the Vigilante is that 
a bombs are ejected out of the tail from 
‘linear bomb-bay ™ consisting of a tunnel 
insi de the rear fuselage. They can be supple- 
mented by air-to-surface missiles. 


NORTH AMERICAN B-70 VALKYRIE 


The B-70 is perhaps the most exciting 
gg nee under construction anywhere in 
the World today. It is being developed as 
a long-range strategic bomber to replace the 
B-52 Stratofortress in the mid-60s:; but its 
design, manufacture and flight testing will 
provide valuable experience to pave the way 
for the supersonic airliners of the future. 

Unlike earlier supersonic bombers, which 
cruise subsonically for a proportion of each 
flight, the B-70 is intended to travel the 
entire distance to the target and back (up to 
7,600 miles unrefuelled) at Mach 3. Much 
will depend on the efficiency of the Hamilton 
Standard inlet control system fitted to the 
long air intake duct in front of the Six J93 
turbojets. Armament will comprise all types 
of air-launched ballistic missiles, stand-off 
bombs and free-fall weapons. 


F-100 SUPER 

A total ‘of 2.294 Super Sabres were built 
for delivery to the U.S.A.F. and the French, 
Danish and Turkish air forces before pro- 
duction came to an end in October, 1959, 
In addition, 80 of the original F-100A ver- 
sion were reconditioned, fitted with rails for 


Left, McDonnell 
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Below left, McDon- 
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Sidewinder missiles and 
Nationalist China in 1960 
Four main versions were built. The 
single-seat F-100A was first, with Pratt & 
Whitney JS7-P-7 or -39 turbojet and arma- 
ment of four 20-mm. guns. It was the first 
fighter capable of level-supersonic flight to 
enter service and was followed by the F-100C 
fighter-bomber with J57-P-21 engine, under- 
wing racks for a variety of stores and pro- 
vision for flight refuelling. The F-100D is 
an improved fighter-bomber capable of 
carrying 7,500-Ilb. of bombs, and the F-100F 


supplied to 


is a two-seat multi-purpose fighter/trainer 
based on the “DD.” Also in service, but 
never announced officially, are camera- 


carrying RF-100s. 


REPUBLIC F-105 THUNDERCHIEF 

The Thunderchief is the most powerful 
single-seat attack fighter ever built, and 
probably the most automatic in operation 
In a_ typical recent training flight two 
U.S.A.F. pilots took off from Eglin AFB. 
Florida, set the latitude and longitude of 
George AFB, California, on an instrument 
in their cockpits. and switched on the 
Doppler, autopilot and other secret equip- 
ment. They then sat back as the Thunder- 
chiefs flew themselves on the 3,200-mile 
round trip to George and back. 

On another occasion Republic test pilot 
Carl Ardery simulated delivery of a nuclear 
bomb off the Atlantic coast. The F-105's 
equipment sought out the target, brought 
the aircraft in on it, simulated the bomb 
release in an LABS half-loop maneuvre and 
set off on the escape path for home, all 
automatically. Armament of the current 
F-10SD comprises one Vulcan 20-mm. gun, 
up to 8,000 Ib. of nuclear weapons in the 
internal weapon-bay and 4,000 Ib. of external 
stores. 


U.S.S.R. 

ILYUSHIN H-28 

Contemporary with the early marks of 
Canberra and comparable in performance 
and payload, the II-28 should by now be 
giving way tO supersonic tactical bombers 
like Blowlamp”™ and Backfin” in the 
Soviet Air Force. However, several thousand 
have been built in Russia and Czecho- 
slovakia and they are likely to be seen in 
the air forces of countries like China, 
Czechoslovakia, Egypt, Hungary, Indonesia. 
Poland and Rumania for a few more years. 

The Il-28’s VK-1 engines were developed 
by Klimov from the Rolls-Royce Nene. Its 
normal bomb-load is around 4,400 Ib., and 
it is armed with two 23-mm, guns in the 
nose and two more in a manned tail turret. 
The Hl-28U operational trainer variant has 
a stepped-down tandem cockpit arrange- 
ment and lacks the bomber’s under-fuselage 
radome. 

(Continued on page 293) 
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AND KEEPS IT GOING 


‘Ignition on!’ and an aircraft power plant bursts into life... AEI power starts it. 
Every electrical requirement for aircraft is met today by AEI, from ignition 
equipment for turbine or piston engines, to the supply of switchgear, generator 
sets, and the development of complete electrical systems for future flight 
projects. The efficiency and reliability of AEI electrical equipment is 
appreciated today by manufacturers and operators of leading aircraft of all types. 


Associated Electrical industries Limited 
Aircratt 
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(Continued from page 292) 


ILYUSHIN “ BLOWLAMP ” 

As the designation of this swept-wing twin- 
jet tactical bomber is not yet known, it is 
usually referred to by its NATO designa- 
tion of “ Blowlamp.” An example was 
shown to Western visitors at Kubinka Aero- 
drome at the time of the 1956 Soviet Avia- 
tion Day celebrations, so it should by now 
be in large-scale squadron service as a 
replacement for the II-28; but there has 
been litthe confirmation of this. 

“Blowlamp’s” general design is unremark- 
able with podded engines and tandem main 
undercarriage units with wingtip balancers. 
The normal bomb-load is reported to be 
about 5,000 Ib., plus under-wing rockets. 
The tail-cone contains a remotely-controlled 
gun-turret, 


MiG-19 

Roughly comparable in performance with 
the F-100 Super Sabre, the twin-jet MiG-19 
was Russia’s first level-supersonic interceptor 
and remains in large-scale service with the 
air forces of the Soviet Union, Czecho- 
slovakia, Poland and China. It is reported 
to be in production in all these countries 
and to exist in two versions, with 6,700-Ib. 
AM-5 turbojets and 7,150-lb. AM-9 turbo- 
jets respectively. Armament of the latter 
model is quoted as two 23-mm. cannon in 
the wing-roots, one or two more under the 
fuselage nose, plus under-wing rocket pods 
or guided missiles; but most photographs 
have shown only drop fuel tanks under the 
wings. A tandem two-seat version is said 
to exist. 


MiG-21 

This Mach 2-plus interceptor was first 
seen during the Aviation Day fly-past over 
Moscow in 1956 and is reliably reported 
to have followed the MiG-19 into produc- 


tion and service. Its wing sweep appears 
to be about 58°, compared with the 
MiG-19’s 55° at 25% chord, and its lines 


are altogether finer, indicating the use of a 
single turbojet. Its armament is believed to 
comprise three 37-mm. guns and under-wing 
rocket pods 

The MiG-21! has the NATO code-name of 
“Faceplate.” It was accompanied in the 
1956 fly-past by a somewhat similar aircraft, 
which lacked the MiG’s ventral fins and 
appeared to have a cranked wing trailing- 


edge. This second type was code-named 
“Fitter” and is also reported to be in 
service. 


MYASISHCHEYV “ BISON ” 
First seen in the air on May Day, 1954, 


this massive four-jet bomber is Russia’s 
counterpart to the B-52 Stratofortress. Pro- 
duction was reported to be around 10 


aircraft per month in the spring of 1958 
and “ Bison’s”’ long range, which can be 
extended by flight refuelling, makes it a 


Sukhoi « Fishpot.”’ 
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llyushin « Blowlamp.” 


formidable proposition although, like all 
Russia’s first-generation jet-bombers, it lacks 
high-altitude capability. This explains the 
need for heavy defensive armament, which 
appears to comprise 10 23-mm. cannon in 
five remotely controlled turrets. 

There is a possibility that the aircraft with 
four 28,660-lb. thrust Type D-15 turbojets 
which established a number of speed and 
height records in 1959 might be a late-model 
** Bison.”’ Whether or not this is so, Russia 
appears to have a bomber with a payload 
of 54 tons and speed of over 640 m.p.h. 
at least in prototype form. 


SUKHOI “ FISHPOT ” 

This delta-wing all-weather fighter by 
Pavel Sukhoi is another of the aircraft which 
put in a first appearance in the 1956 Aviation 
Day fiy-past over Moscow and which has 
since been reported in squadron service with 
the Soviet Air Force. It is notable for its 


long, somewhat flattened fuselage, with a 
small conical radome above the nose air 
intake. Code-named “ Fishpot,”’ it appears 


to be a single-seater. The curious fairings 
ahead of the wing-root leading-edges could 
indicate the presence of guns or rocket 
launchers. 

The general characteristics of “ Fishpot ” 
match the known details of the T-405 air- 
craft which set up a speed record of 1,299.24 
m.p.h. over a 100-km. closed circuit in May, 
1960, and the T-431 which earlier reached 
a height of 94,657 ft. 


SUKHOI “ FISHBED ” 

In addition to “ Fishpot,” two other 
Sukhoi deltas took part in the 1956 fly-past. 
Their wings and tail unit were generally 
similar to those of “ Fishpot,”’ but their 
fuselages were more like that of the MiG-21, 
being circular in section, with centre-body 
air intakes and ventral tail-fins. 

One of these deltas had large fillets 
extending forward from the tailplane leading- 
edges and was code-named “ Fishbed-A.” 
The other, without fillets, became “ Fishbed- 
B”’ and this version has since been reported 
in limited service with the Soviet Air Force. 


The Type E-66 which established a short- 
lived World Speed Record of 1,484 m.p.h. 


in 1959 could have been a “ Fishbed.” 
TUPOLEV Tu-16 
Code-named “ Badger,” this  twin-jet 


strategic bomber is powered by engines of 
such a size that it is comparable with the 
four-jet Vickers Valiant, except in altitude 
performance. Very large numbers are 
reported to be in service with both the Soviet 
Air Force and the Soviet Naval Air Force 
and it is comparatively easy to estimate their 
capabilities as the Tu-104 airliner is a direct 
development of the Tu-16. Like other 
Soviet bombers, this type has a _ heavy 
defensive armament, including a _ fixed 
cannon on the starboard side of the nose 
and pairs of 23-mm. cannon in dorsal, 
ventral and tail turrets, all remotely con- 
trolled. Its maximum bomb-load has been 
estimated at 20,000 Ib. 


TUPOLEV Tu-20 

This huge four-turboprop bomber, first 
seen over Moscow in 1955, provided the 
wings, tail unit, undercarriage and engines 
for the Tu-114 commercial airliner. As a 
result, it is not difficult to estimate its per- 
formance and potential. Its maximum 
bomb-load is probably 20 tons and there is 
little doubt that it could cruise at 540 m.p.h. 
—a speed usually associated only with turbo- 
jet aircraft—for distances up to 3,500 miles. 
At 460 m.p.h. it could reach New York 
and return with a single in-flight refuelling, 
if an aircraft with its altitude limitations 
could escape interception. A more logical 
current application would be as a flight- 
refuelling tanker. 


YAKOVLEV Yak-25 

Although the performance of this twin- 
jet all-weather fighter must be considerably 
inferior to that of, for example, the 
R.A.F.’s Javelin, there has been little news 
of a replacement, except for the rumoured 
appearance of “ Fishpot ” in small numbers. 
The Yak-25 is a fairly unsophisticated 
tandem two-seater, with bulbous nose 
radome, a bicycle undercarriage with wing- 
tip balancers, and an armament of two 37- 
mm. guns, plus an under-fuselage pack of 
unguided air-to-air rockets. Two variants 
with an aetna better pointed 
radome and a pointed glazed nose respec- 
tively were seen in 1956, but there has been 
no subsequent news of them. 


YAKOVLEV “ BACKFIN ” 
Our knowledge of _ this 


crescent-wing 
supersonic twin-jet bomber is based largely 
on information which has appeared in the 
East European Press, and which is there- 


fore highly suspect. There is little doubt 
that an aircraft in this class exists, at least 
in prototype form. Whether or not a 
glazed nose is compatible with a Mach 1.28 
performance is the most questionable 
feature. It remains to be seen if “* Backfin ” 
will appear in large numbers as a Tu-16 
replacement in view of the statement by 
Mr. Krushchev that the Soviet Union is 
abandoning bombers in favour of missiles. 
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Lord Douglas, Chairman of B.E.A. says: 


** Last year our passenger traffic rose 20 per cent 
—which is almost half as much again as the 


world ave rage. 


This most satisfactory expansion owed much to 
the further fare reductions which we were able to 
introduce and to the appearance on the routes 
of B.E.A.’s first pure-jet aircraft, the Comet 4B, 
which entered service in April’’. 


It is the same everywhere — 
low fares and Comet jet standards 
mean traffic and 
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(Rolls-Royce Avon jet engines) 


the incomparable medium-stage airliner 
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oie ROLLS-ROYCE AVON POWERED LIGHTNING SUPERSONIC FIGHTERS ARE IN SQUADRON SERVICE [iE 4 
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Rolls-Royce Avon engines in military and civil operation have flown more 

than 3} million hours. The latest military Avons are fully supersonic engines both with 
and without re-heat. All Avons offer a long overhaul life coupled with low maintenance. 
They are in quantity production and are powering fighters, bombers and transports 


in service with the armed forces of seventeen countries. 


4 ROLLS-ROYCE LIMITED - DERBY - ENGLAND 


AERO ENGINES - MOTOR CARS - DIESEL AND PETROL ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION 
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LEADERS IN PARACHUTE DEVELOPMENT 


G. Q. PARACHUTE CO LTD., STADIUM WORKS, WOKING, SURREY, ENGLAND. 
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mightier VICTORS 
will 
keep your peace 


Victor 2s are even more potent versions of the 


sonic Victor 1s in V-bomber service with the 
Royal Air Force—and still the largest aircraft 


to have breached the sound barrier. 


4 HANDLEY PAGE RADLETT °° LONDON “* READING 
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Mach 2 all-weather fighter in service with The Royal Air Force 


built by 
BRITISH AIRCRAFT CORPORATION 


: 
; 
2 
> 
: 


In service with The Royal Air Force for all-through jet training 


built by 
BRITISH AIRCRAFT CORPORATION 
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We are not all suited to parachute jumping for pleasure! But it is a sport which is becoming 
increasingly popular. 

The knowledgeable jumper relies on the parachute which has earned a name for dependability 
in every application — from life-saving to missile recovery. 


Irving Air Chute of Great Britain Ltd * Letchworth * Herts * England. Telephone: Letchworth 888 Telegraphic Address: Irvin, Letchworth 
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NE of the major problems to be solved before man can 

establish large space-stations in orbit, or carry out 
refuelling operations in space, is that of achieving a rendezvous 
between two artificial satellites circling the Earth. Not only 
must one vehicle be capable of modifying its orbit but it must 
also carry a guidance system, permitting it to close with the 
spacecraft already in orbit, and ultimately to make physical 
connection by means of a coupling device. 

Some initial thoughts on this subject have recently been 
provided by Mr. Lawrence J. Kamm of Convair (Astronautics 
Division) in a paper entitled, ““SATRAC: Satellite Automatic 
Terminal Rendezvous and Coupling.” SATRAC comprises an 
optical homing guidance system and a coupling mechanism for 
the purpose of joining two satellites employed in a co-operative 
operation. Fig. 1 shows the vehicle arrangement. The 
guidance system is designed for terminal manceuvres with 
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Fig. 1. Coupling design. 


typical initial conditions of 50 miles distance and 2,000 ft./sec. 
relative velocity 

The first satellite, known as the target vehicle, does not 
require propulsion. It is, however, capable of orientation, 
carries a target lamp and half the coupling device. The lamp 
emits pulsating light to distinguish it from the stars. 

The second satellite, the pursuit vehicle, is also capable of 
orientation, carries a lamp to guide the target vehicle orienta- 
tion, and the other half of the coupling device. In addition, 
it has a restartable rocket motor for the purpose of reducing 
the distance and relative velocity between itself and the target 
vehicle. 

The final closing and coupling sequence is illustrated in 
Fig. 2. Each vehicle carries an optical guidance module 
attached to a boom which extends from the side of the body. 
These have the function of seeking for the other vehicle's 
module and cause the respective vehicles to turn with them. 
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- Linking Satellites in Orbit 
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Fig. 3. Guidance modules. 


Thus, after propulsion has been applied, the guidance modules 
close along the line of sight and the vehicle bodies close on 
offset paths separated by the length of the two guidance module 
booms. 

It can be seen that whereas one vehicle embodies a ring-like 
coupler, the other has a hook. If guidance is precise, the 
guidance modules are aligned and the hook enters the centre 
of the ring. As they engage, the vehicles begin a slow spinning 
motion under centripetal tension in the coupler. The hook 
and ring. which take the form of flexible cables supported on 
cantilever arms, are winched into the pursuit vehicle to draw 
the two together, whereupon attitude jets reduce the spin-rate 
to zero. 

As there is no head-on docking, it is unnecessary to reduce 
range and range-rate to zero simultaneously. Instead, range- 
rate is reduced to approximately 1 ft./sec. at some considerable 
distance from the point of engagement. Thus the vehicles 
engage at this speed and because of the offset path there is no 
damaging collision. 

The spin-rates and forces are easily supported. Assuming 
15,000 Ib. vehicles 10 ft. in diameter, hook and ring extensions 
of 10 ft. each, and relative velocity of one foot per second, 
the rate of spin is .067 radians/sec., or .64 r.p.m. Centripetal 
force equals 31 |b., and centripetal acceleration is .002 g. For 
most purposes, these magnitudes are trivial, so that the tolerance 
on the approach velocity may be reasonably wide, say 0.5 to 
5 ft./sec. 

Sighting Techniques 

It is, of course, also necessary to provide orientation around 
the line of sight, as well as along it, during the rendezvous 
maneeuvre. Such orientation may be obtained by slaving the 
axes of both vehicles to the orbit plane and using the local 
vertical to obtain the correct sides down. An alternative and 
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wheeling motion; and 
(E) drawn together 
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completely self-contained system is to polarize the light radiated 
by one vehicle and sense the plane of polarization at the other 
vehicle. 

This technique, the author explains, has a 180° ambiguity 
which would cause the vehicles to approach on a collision 
course with booms on the same side instead of the desired 
offset course with booms on opposite sides. This ambiguity 
is eliminated by the following method. 

Initial inverse velocity error rotates the line of sight in 
inertial space until the rotation is detected by pursuit vehicle 
thrust. The direction of this rotation is detected by rate gyros 
in both vehicles. The target vehicle transmits the direction as 
a light modulation by selecting the lamp electric power as 
one frequency for positive rotation and a different frequency 
for negative rotation. The pursuit vehicle compares this rota- 
tion sign with its own corresponding rotation sign. If they 
disagree, the pursuit vehicle rolls over 180°. 
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It may prove advantageous to interchange the polarizer and 
analyser and have the target vehicle perform the turnover. 
This would avoid interference with the pursuit vehicle thrusting 
programme. 

The telescope and rate gyro assemblies (Fig. 3) are gimbal- 
mounted and servo-pointed to their respective target lamps. 
The vehicle axes are slaved to the telescope axes, but will 
respond more slowly than the telescope assemblies. The initial 
search operation is performed with gimbal motion only, with 
vehicle orientation for gross scan if necessary, ‘ 

The target vehicle carries a lamp and polarizer. The light 
is sensed in the pursuit vehicle by a directional telescope for 
line of sight determination and a polarization plane telescope 
for coupler parallelism determination. Similarly, the rendezvous 
vehicle carries a lamp, without a polarizer, which is sensed in 
the target vehicle by an error direction telescope. 

As briefly noted on p. 278, NASA is now taking a lively 
interest in the type of orbital operation described in this article. 
Reference 
Kamm, Lawrence J., “ SATRAC: Satellite Automatic Terminal Rendezvous 


and Coupling,’ presented at the American Rocket Society’s 15th Annual 
Mecting, Washington. D.C.. Dec. 5-8, 1960. 


Skylark Pyrotechnics 

SODIUM cloud emitted from a two-stage Skylark research 

rocket fired from the Woomera range to a record height on 
Mar. 6 was seen by people over an area of 10,000 sq. miles. 
More than 100 miles above the Earth, the cloud appeared to 
be 50 times the size of the Moon and was observed from 
southern Australia, Victoria, New South Wales and parts of 
southern Queensland. 

Timing of the experiment was arranged so that the Sun would 
illuminate the cloud for ground observers in regions where the 
Sun had already set. In north-west Queensland, the cloud was 
seen low above the horizon as a fiery red ball, but in west New 
South Wales it appeared well above the horizon as a golden 
colour. In west and north Victoria, the cloud appeared oval- 
shaped and a bright orange. 

Purpose of the experiment was to determine winds and 
temperatures in the upper atmosphere. 


Fourth Step to Man in Space 


LL in the space of a few hours on Mar. 9, the Russians 

launched another spaceship into orbit and successfully 
recovered it at the appointed place in the Soviet Union. It 
was the fourth test of a recoverable Sputnik, the second to 
be performed successfully. 

Launched at an angle of 64° 56’ to the Equator, the 
10.363 Ib. Sputnik contained a dog (Chornyshka= Blackie) 
and other “ biological experiments” since disclosed as various 
small animals. The orbit was close to the Earth with a 154- 
mile apogee and a 114-mile perigee. 

Tass reposted that the basic aim of the launching “ was 
the further testing of the construction of the spaceship and the 
systems installed in it which ensure the conditions for man’s 
flight....° Apparatus aboard the vehicle included telemetering 
and television systems, radio communication, and a radio 
system for trajectorial measurements; they all worked normally, 
according to the official statement. A first examination of the 
dog indicated that it was quite normal after the flight. 

Although this particular test takes the Russians another step 
along the road to putting a man into space, it should be borne 
in mind that it represents only 50° success in the overall 
programme. Their first attempt at recovery was made last 
May when a “ dummy ” astronaut was sent into orbit. However, 
an orientation fault caused the retro-rocket to fire in the wrong 
direction and instead of entering the desired descent trajectory, 
the spaceship was pushed into a higher orbit. 

The next spaceship, containing the two dogs, Belka and 
Strelka. spent some 24 hours in orbit last August and was 
successfully recovered “only 6} miles from the designated 
landing point.” It came down in two sections after the animal 
capsule had been ejected from the spaceship body at about 
23,000 ft. (THE AEROPLANE AND ASTRONAUTICS, Sept. 16, 1960, 
p. 396). 

_ Disaster overtook the third experiment in December when a 

similar two-part spaceship containing the two dogs, Pchelka 
and Mushka, descended along “an incorrect trajectory ~ and 
burned up in the atmosphere, again after spending some 24 
hours in orbit. It is interesting to note that this vehicle 
pursued an orbit which was remarkably similar to that of the 
latest firing. Its apogee was 155 miles and perigee 112 miles, 
which at the time were thought to have been too low. 


SPACE LINK.-—This is the type of satellite which the Radio 

Corporation of America has proposed for providing global 

telephone, radio, TV, telegraph and data services, using two 

or three such space relays on 24 hr. equatorial orbits. 

Proposed satellite is 13-ft. long, has fins bearing solar cells 

for power supply, and carries a dish antenna which is kept 
aimed at the Earth. 


The big difference between the experiment of Mar. 9 and 
the three earlier firings is the much shorter time the space- 
ship remained in orbit before it was commanded to descend. 
Obviously, the longer a vehicle remains in space the more 
chances there are of things going wrong. By reducing this 
factor, the Russians are clearly aiming to get their first astronaut 
in orbit at the earliest opportunity. 

But are two successes out of four with experimental vehicles 
good enough to risk a man in the next attempt, as some 
observers are predicting? Most rational engineers would 
require more evidence that the necessary reliability had been 
achieved. 


T 9 . 
U.S.A.F.’s Role in Space 

ASTEFUL duplication in the development of military space 

systems arising from inter-service rivalry is to be severely 
curtailed, according to a statement by Mr. McNamara, U.S. 
Secretary of Defense, on Mar. 8. Henceforth, he said, almost 
all research, development, testing and engineering of military 
space programmes will be the responsibility of the U.S.A.F. 
Exception will be made only in unusual circumstances. 

As is well known, both the Navy and Army are engaged on 
several space projects. Examples are the former’s Transit 
navigational satellite and the latter’s Courier and Advent com- 
munication satellites. These programmes will not be affected, 
but it appears that further space projects by these services 
will have to be handed over to the Air Force for the actual 
engineering development. 

The budgetary allocation for military space research and 
development, beginning on Jly 1, is nearly £300 million. More 
than nine-tenths of this is already earmarked for the U.S.A.F. 
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"It is believed that no other single 


aircraft in the world can match the 


performance of the TSR 2..." 


The Right Hon Harold Watkinson, MP, Minister of Defence, speaking at Weybridge, on Friday, 7th October 1960 


..- AND BRISTOL SIDDELEY 
SUPPLY THE POWER 


British Aircraft Corporation have recently received speeds at ground level; and (3) have short take-off and 
an order from the Ministry of Aviation for a number of landing capabilities from inferior surfaces. 
TSR 2's. The TSR 2 will be powered by the Bristol Siddeley 
One of the most advanced military aircraft ever to Olympus. The Olympus has proved itself in service to 
be designed, the TSK 2 will be used in tactical strike be one of the most successful turbojets ever built. 
and reconnaissance roles with a wide range of weapons, Embodying all the qualities essential for the efficient 
including nuclear. It will: (1) reach twice the speed of propulsion of a supersonic aircraft, it is eminently 
sound at altitude; (2) be capable of high subsonic suitable for civil supersonic transports. 


POWER FOR THIS ... AND THIS ... AND THIS } 


The Bristol Siddeley Olympus high-thrust The Bristol Siddeley Industrial Proteus cas The Bristol! Siddeley Marine Proteus 
turbojet powers the Avro Vulcan V-bomber, turbine engine powers a 3-megawatt turbo- powers the “Brave” class Royal Navy 96-ft, 
spearhead of the RAF’s deterrent force. generator which operates unmanned. 50-knot patrol boats. 


BRISTOL SIDDELEY ENGINES LIMITED 


Central Office: Mercury House, 195 Knightsbridge, London SW7 ~- Aero-Engine Division: PO Box 3, Filton, Bristol, England - Power Division: PO Box 17, Coventry, England 
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A Turboprop 
with 
Automatic 
Control 


EST-KNOWN of current small turboprops are those pro- 

duced by Société Turbomeca of Bordes, France, which 
manufactures the 1,000 h.p. Bastan and the 550 h.p. Astazou. 
Last week a demonstration by a Nord 1110 aircraft fitted with 
an Astazou 2 was arranged at Gatwick by Blackburn Engines. 
Ltd., who are the licensees and distributors for Turbomeca in 
the United Kingdom. Their own range of turbine engines are 
based on Turbomeca principles and techniques. 

Operational and handling features of the Astazou-powered 
Nord 1110 will be described in our issue next week; technical 
details of the engine are given hereafter. 

The Astazou is one of the latest in the long line of Turbo- 
meca engines which have been developed in pare jet, turboprop, 
air-bleed and turboshaft versions. Simple single-shaft engines, 
they have been based on a centrifugal compressor, annular 
combustion chamber and axial turbines machined from the 
solid. Fuel passes up the main shaft of the engine and is 
centrifugally distributed into the combustion chamber. 

Turbomeca has concentrated on steady development of com- 
ponents and systems to increase reliability and performance; the 
Artouste IIC which powers the Alouette helicopter has a 750- 
hour overhaul life. 

In the Astazou a single-stage axial compressor supercharges 
the centrifugal compressor; the single shaft of the engine carries 
both compressors, and a three-stage turbine. It drives the 
propeller via reduction gearing; four gear ratios can be pro- 
vided to give propeller shaft speeds of 2,400, 2,200, 2,080 and 
1,700 r.p.m. 

The control system of the Astazou allows the pilot to press 
a button in the cockpit for take-off; the engine power control 
then moves forward automatically increasing propeller pitch 
and engine power output until the maximum jetpipe temperature 
is reached. The control is moved back automatically when the 
power limit is exceeded. Power is automatically increased 
when climbing or in steep turns and reduced during dives with- 
out the pilot touching the controls. 

The engine runs at a constant speed which is selected by the 
pilot in the range 40,000-43,000 r.p.m. Changes of power out- 


17 16 
1. Air intake 7. Igniter plug 
2. Single-stage axial compressor 8. Three-stage turbine 
3. Plow-straightener vanes 9. Rear bearing 
4. Radial diffuser 10. Jetpipe. 
5. Axial diffuser 11. Outer casing 
6. Combustion chamber 12. Hollow shaft 


Photograph copyright “The Aeroplane and Astronautics” 


put are obtained by rapid changes of propeller pitch and appro- 
priate alterations in fuel flow 

A mechanical governor controlling fuel flow maintains engine 
speed at the selected value and a jetpipe temperature governor 
controls pitch either to maintain a selected J.P.T. or to prevent 
the greatest permissible temperature being exceeded. 

Pilot’s controls for the engine are an r.p.m, selector, a lever 
for manual selection of propeller pitch—which is effectively the 
engine power control—and push-buttons for the selection of 
maximum power or maximum continuous power, For normal 
operation the pilot selects the appropriate propeller pitch. The 
control system then maintains the selected engine r.p.m. by 
varying the fuel flow and hence the power output. The position 
of the pilot's pitch selector is altered automatically when the 
limiting J.P.T. is reached and the J.P.T. governor reduces 
propeller pitch. 

This system then adjusts engine power automatically to meet 
varying flight requirements. In addition, automatic feathering 
can be provided and propeller pitch is reversible to give braking 
thrust on landing. 

Running time of the Astazou exceeds 3,000 hours and about 
2,000 engine hours have been flown. The engine is installed 
in the Max Holste 153, the Nord 1110 and the Beechcraft 
Travel Air. Installations are planned in the four-engined Potez 
840 and twin-engined Sipa 270 

The Astazou | passed a French Air Ministry type test at a 
take-off rating of 467 e.h.p. in November, 1959. The 554-e.h.p. 
Astazou 2 is now in production. There are no installational 
differences between these engines, and the Mk. 2 can be derated 
to give the lower power if required. 


Astazou 2 
DimENSIONS.—Length without jetpipe, 69 in.; diameter, 18.1 in. 
WeIGHT.—With accessories and 6.3-ft.-diameter propeller, 440 Ib. 
PERFORMANCE.—Take-off power in I.S.A. conditions, 554 e.h.p. 
at s.f.c. 0.494 Ib./e.h.p./hr. Cruise power at 20,000 ft. and 310 m.p.h., 
372 e.h.p. at s.f.c. 0.518 Ib./e.h.p./hr. 


15 14 13 12 10 


13. Compressor casing. 

14. Centrifugal compressor. 

15. Accessory-drive gear train and accessory 
mounting. 

16. Reduction gears 

17. Propeller shaft 
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Personal Flying 


FTER a lengthy period of negotiation, the London School of 
Flying, Ltd., at Elstree has announced the first deferred- 
payment training scheme for potential pilots. Based on a loan 
raised by agreement with United Dominions Trust, Ltd., a 
selected student may train for his licences on a full-time course 
and spread payment from salary up to a maximum of three years. 
The new arrangement is likely to prove particularly attractive 
in view of the reported Ministerial decision to exclude all flying 
by students training on full-time courses for their professiona! 
pilots’ licences from the petrol tax rebate scheme. 
A lightweight and relatively low-cost pMeE installation for 
light and executive aircraft has been produced by the National 
Aeronautical Corporation in the United States. At 14 Ib., the 
Narco UDI-2 is half the weight of previous DME equipment, 
and it is being marketed in the U.S. at $2,250. It is used in 
conjunction with vor, being tuned to the same frequency, the 
VHF Omni-range providing an indication of relative bearing 
to the station, and the pMe the precise distance, thus giving 
an instantaneous position fix. 
The UDI-2 comprises a small panel-mounted unit including 
a distance indication and frequency selector, plus remote power 
pack. A small streamlined “knife” aerial protruding only 
3 inches from the airframe is the remaining component, The 


distance indicator is calibrated in nautical miles, from 0 to 100, 
and is non-linear over the smaller ranges for added accuracy 
and assistance during precision approaches. Until a positive 
signal is received, the range needle “ searches ” back and forth 
over the dial, and only locks on when accuracy is assured. 
Accuracy of the UDI-2 is 2.5%, or of the order of .5 of a 
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nautical mile. It responds to vortac stations, of which there 
are at least 344 in the U.S., and also, in many installations, 
will function to a runway served by an 11S system. The 
combination of DME and vor in the United States provides 
an infinite number of fixes and intersections for IFR traffic and 
makes possible a number of new and simplified instrument 
approach procedures including orbital approaches to smaller 
outlying airports with no special approach facilities. 

The Federal Aviation Agency is already planning and 
approving DME approach procedures to many facilities. 
Knowledge of exact position from a fix while inbound expedites 
approaches, since the need is eliminated for conventional and 
prolonged let-down procedures. Estimates of arrival at 
reporting points can be made rapidly and accurately since 
DME permits precise determination of groundspeed. The 
Narco UDI-2 is crystal-controlled with 100 channels from 
108 to 117.9 Me/s. ' 

Narco has also produced a lightweight 360-channel vHF 
transceiver, the Mk. 7, which is being marketed at $1,195, and 
in combination with a 190-channel Comm/Nav receiver, 
becomes the Mk. 10, selling for $1,695. The new transceiver 
will meet the need for communications above 126.9 Mc/s 
recently created when the FAA implemented 100 new fre- 
quencies up to 135.95 Mc/s, and inaugurated use of 50 Ke/s 
spacing. 

Flying costs are ever a problem to the clubs, and like every- 
thing else, they can only go on increasing with the cost of 
living. Increased utilization used to be the solution to greater 
total costs by reducing the hourly charges, but as the Surrey 
and Kent Flying Club points out in its latest newsletter, the 
overhaul price ef the Gipsy Major over the past eight years 
has risen from some £120 to about £300, and without a corre- 
sponding increase in overhaul life, engine hours are bound 
to be more expensive. 

Faced with no alternative but to increase the income from 
flying, the Surrey club investigated several schemes, and bearing 
in mind that pupils under instruction take up the larger part 
of instructors’ time, it was felt necessary to apportion them a 
more representative training cost. From Mar. 15, therefore, 
club flying charges will be, respeetively, for dual, solo for 
student pilots, and ordinary solo: £5, £4 10s. and £4 for the 
Tiger Moth; £6, £5 10s. and £5 for the Chipmunk; and £7 o1 
£6 10s. (no student rate) for the Prentice. The solo rate for 
the Prentice will be augmented by £1 an hour when pwractising 
with vor/ILs. 


by Dr. A. E. Slater 


Y now a “ Tugmaster”’ should have 
arrived at the Midland Gliding Club 


you subtract the rainfall in millimetres from 
the sunshine in hours, the answer is almost 


B* dividing the number of gliders in each 
country into the number of hours flown 


from Auster's, after being paid for by special 
contributions from members. It can launch 
members into waves when they are out of 
reach of the west slope, or into cither waves 
or thermals in other wind directions, or into 
slope lift on the other side of the Long 
Mynd in easterly winds which do not allow 
a long winch run. Aero-tow training will 
be done with it at Skeap aerodrome, nine 
miles due N. of Shrewsbury. 

John Hickling, in the club newsletter 
“ Wingtips,” hints at the possibility of tow- 
ing as late as 20.00 hr. in summer into the 
sort of thermals that are not usual on flat 
sites. So we may learn at least whether the 
fabled “ evening thermals " really exist, for 
they have always needed hilly country for 
their theoretical explanation. 

The old explanation, that cold air dis- 

laces warm air out of a valley, is no good 

ause the effect could only last for a few 
minutes if it is to provide strong enough lift 
for soaring. A more plausible eory is that 
the cold evening air, by draining away from 
the hills, allows an unstable layer above to 
subside on to the hilltops, which then act 
as a trigger for loosing off thermals into it. 

Annual awards for 1960 flights from the 
Midland Club are: Bira Trophy to Philip 
Wills for 287 miles to Callington, Devon, 
via Lasham; Sheffield Trophy to M. Favell 
for 8,300 ft. gain of height : Neill Trophy 
to P. Strickland, the best ab initio; and 
Maxim Trophy to Jack Minshull for his suc- 
cessful instruction courses. 

The Midland Club, like gliding people all 
over Europe, suffered from paucity of good 
oom soaring weather during 1960, and the year’s 
mS total flying was 1,932 hours from 7,123 
launches. Analysing a similar complaint in 
the Swiss “ Aero Revue,”’ A. Hug has made 
a strange discovery. If, for each month, 


exactly the number of cross-country flights 

notified for the Swiss decentralized national 

contest. The correspondence is valid for 

March to June inclusive during both 1959 

and 1960, but in the second half of each 

year the two sets of figures tend to diverge. 


N the OSTIV section of the Swiss “ Aero 

Revue,” Juko Jarvi describes a new instru- 
ment developed at the Finland Institute of 
Technology for detecting the temperature 
difference between a sailplane’s wing-tips. He 
uses thermistors as temperature  trans- 
ducers; a miniature resistance bead is 
immersed in the tip of a thin-walled glass 
tube. The temperature difference is measured 
with a Wheatstone bridge, he says. 

Mr. Jarvi claims that the instrument has 
proved useful for indicating which way to 
turn on entering a thermal; if a turn is made 
towards the warmer wing-tip, the variometer 
usually rises or stays constant; a turn the 
opposite way nearly always results in the 
variometer showing less lift. 

Such instruments have, of course, been 
devised before, but have usually encountered 
snags. One invented by Peter Temple was 
tried out in 1953 by Derek Piggott, who 
found, on the first trials, that it would not 
merely indicate the best part of a thermal 
when one was already in it, but would show, 
from outside the thermal, in which direction 
it lay. The technique, according to Peter 
Temple, was: 

“On receiving an indication, a 45° turn 
would be made in the appropriate direc- 
tion, after which the pointer would return 
to zero; after flying a further distance— 
usually 100 yd. to half a mile—a second 
indication and a 45° turn would be made, 
almost invariably straight into the 
thermal.” 


in a year, the French journal Aviasport 
shows that the highest utilization is found 
in India, with 123 hours per glider per 
annum. Italy comes next with 121 hours, 
then French North Africa with 100 and 
Holland with 96 come third and fourth, 
followed by Great Britain with 85, a figure 
obtained by dividing 252 gliders into 21,536 
hours, while India put up 5,980 hours with 
48 gliders. 

The year to which these figures apply is 
1958, and they are the latest available 
Evidently the Fédération Aéronautique Inter- 
nationale has even more trouble getting 
annual statistics out of every national Aero 
Club than our own B.G.A. has with British 
gliding clubs. 


India’s lead in “ utilization "’ could be 
due to exceptional keenness of Indian glider 
pilots or exceptional soarability of Indian 
air—probably both. It would be interesting 
to know also if the soaring birds of India, 
such as vultures and kites, have the highest 
utilization figure of all the World's land 
birds. But we are not likely to find out, 
as most ornithologists (with honourable 
exceptions like Peter Scott) seem incapable 
of understanding how birds soar, and prefet 
to watch them around their nests. 


The albatross and petrel tribe could prob- 
ably show higher utilization than any land 
bird, though there seems some doubt whether 
they soar at night. W. B. Alexander thinks 
not, for he points out, in “ Birds of the 
Ocean,” that the number of albatrosses 
following a ship 1s least in the early morning 
and steadily increases during the day. But 
he quotes a naval lieutenant’s story that he 
once tied a red ribbon round an albatross’s 
neck and watched it follow his ship for 
1,500 miles. 


| 
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Flight Refuelling Ltd. 


Tarrant Rushton Airfield, Blandford, Dorset 
Telephone: Blandford 501. Telegrams: Refuelling Blandford 
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* COLLAPSIBLE DROGUE 


—folds when fuel hose is retracted 


MORE COMPACT POD 
—which houses folded drogue 


These major modifications to the Mk. 20 Refuelling 
Pack — the unit that rapidly converts a fighter into an 
aerial tanker — result in a neater, more streamlined 
appearance. The pack supplies fuel at a rate of 

150 gallons per minute and at a pressure of 50 p.s.i. It 
meets the operating conditions of service 
requirements for fighters. The pack is arranged to 
accept fuel from the carrying aircraft to supplement 
the supply required by the receiver aircraft. Fuel can 
also be used from this pack to augment the carrying 
aircraft’s fuel supply should refuelling not take place. 
Jettisoning is provided for emergency conditions. 
Illustrations show the new Mk.20 Refuelling Pack 
undergoing evaluation trials on a Canberra, and also 
the pack during ground testing at Tarrant Rushton. 
Note photo showing drogue folded and stowed. 
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It turns out that the M1 was a mistake—well 
meant but a mistake. Originally designed to 
facilitate the delivery of tea from Desoutter at 
Hendon to their other company Lang Pneumatic 
at Wolverhampton, it has proved too hard on 

the Managing Director’s feet. Don’t blame the 
Government. Don’t blame anyone. We have put 
the whole thing right by acquiring a third Company 
CARTER STEVENS (AUTOMATION) LIMITED 
at Coventry, half way between the two. 
Desoutter will make the Tools. Lang will 
make the Valves and Cylinders etc to 
operate the Tools; Carter Stevens make 
sure that the whole thing works 
untouched by ’uman ’ands. 

Best of all we can now all meet 

for tea at Carter Stevens. 


LANG 
PNEUMATIC 


CARTER 
STEVENS 


x 
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Correspondence 


Spin and Spin Recovery 


EFERENCE “Spin and Spin Recovery” in the corre- 

spondence columns of recent issues, I recollect that while 
serving with No. I Reserve Sqn. R.F.C. at Fort Grange, Gosport, 
in 1916-17, the C.O., Major Robert Smith-Barry and his flight 
commanders spent many hours discussing the problem of 
recovery from a spin. 

Very late in °16 or early ‘17 Smith-Barry flying a Gnéme 
Avro 504 spun it against, and then with, the engine torque three 
times, and then took Duncan Bell-Irving up to demonstrate. 
Whether this was just before or after No. 1 R.S. became the 
“School of Special Flying” and started instructing instructors 
how to instruct, I cannot remember. 

Woking, Surrey. W. E. CLarK. 


Parking at Heathrow Central 


HE announcement that K.L.M. passenger services now 

operate via the Central Building, London Airport, is good 
news in that it will remove the confusion and inconvenience 
that has been caused in the past through their occupation of 
offices in the old North Terminal. 

On the other hand, the change will, undoubtedly, place a 
greater strain on the capacity of the two public car parks 
serving the central area. One hopes that the airport authorities 
have realized this and will quickly provide increased space for 
the growing volume of passengers who use their own vehicles 
instead of the coaches. 

Quite recently I missed a Continental flight because I lost 
time trying to find room for my car. When I reported (five 
minutes inside the half-hour before take-off time) at the recep- 
tion desk, the clerk, while refusing to accept my booking, 
listened patiently to my expostulations concerning parking 
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congestion, but could offer no greater comfort than to remark, 
* Yes, it’s getting worse every day.” 

Until it gets better the moral is, therefore, “ don’t cut it too 
fine,” especially now that the K.L.M. transfer will bring a 
large number of cars from the North park to the central area. 

London, E.C.1. R. R. 


Collective Batches 


REN’S observations on collective nouns for guided missiles 
are interesting, and prompts me to ask what nomenclature 
does one give to some of the many light aircraft in this country? 
To mention but a few, I would venture to suggest that one 
speaks of: 
Batches of Apaches 
A deuce of Tn-pacers 
Rows of Caribbeans 
A swarm of Mousquetaires 
A piazza of Piaggios 
A gust of Turbulents 
A skirl of Pipers 
A chatter of Chipmunks. 

These are mostly of foreign manufacture, but on a more 
domestic level could one not speak of a school of Magisters 
(magistrorum) or a whitlow of Tigers? 

Warnham, Horsham, Sussex. E. W. CLAPSHAW. 


Seeing for Oneself 


S an air traveller with a very nominal number of flying 
hours I am no doubt less blasé than the sophisticated 
Charles Sims. I would therefore say “ always have windows 
in passenger aircraft." The main thrill of flying for me is the 
view and the wonderful “ awayness ” one gets above the clouds. 
I am always very sad to plunge down into the murkiness of 
the lower atmosphere, even if I am to land at a new and exciting 
place. I want no television screen to give me a second-hand, 
pre-chosen view; I want to see for myself. 
London, E.15 V. MACDONALD. 


Look. Rather a 
pictorial column. this 
week, to help those 
of you who can’t read. 
First, a hitherto 
unknown aspect of the 
SB.5 revealed by a 
reader who sends a 
picture cut from an 
unnamed magazine 
David Keith - Lucas, 
Short’s technical direc- 
tor, says “Not true 
We have an arrange- 
ment with the flies 
we don’t land on the 
ceiling, they don't 
make aeroplanes 
suggests that the pic- 
ture has been printed 


The Short S#.5 ad aircraft 
upside down.” These 
technical people—so 

factual. 


Kremlin Gremlins. Even if you can read, you're 
not likely to get much out of this second item. 
Smuggled out of Russia in a tin of caviare by Agent 
OMG.23, it is a record of my epic article on Woomera, 
printed in these pages a year ago. The author’s name, 
you will see, has been reversed, Commonwealth is 
spelt with a small “c,” and this journal is named 
“Aeroplane and Astronaut.” They even spell 
Woomera “ Bymepa.” They should stick to pictures. 

2H171. uentp ynpaBasembix CHa- 
panos 6putanckoro conapymectsa Wren Chris. 
The commonwealth’s Cape Canaveral. 1. 2. «Aeroplane 
and Astronaut.», 1960, 98, Ne 2524, 279—282; Ne 2525, 
314—317 (aura.) 


WeHTpa no cHapanam (WRE) B 
Bymepa (Asctpamma). C nonuroHa MOryT 
3anyckaTbca B pation oKkeaHa Ha 
pacctonnue 3200 KpaTKHe 06 
ycTaHoBKe gaa caemenua 3a HC. Kapta cxema moauro- 
Ha, 8 oro. M. Ultemaep 


«Well, judging by the 
contrails, it’s either a 
Caravelle, or a Light- 
ning flying on its side.” 


Add Weight and Complicate. The next picture. 
from the Hughes Aircraft Company, California, is of 
“a new display storage tube capable of high speed 
selective erasure.” Such an expensive, American way 
of doing a simple thing. The Russians would have 
used a good old india-rubber to clean up that pad. 


* 


Bright Idea. What a pity that Ron Flockhart’s 
attempt to revive the old record-breaking days didn’t 
quite come off. However, it gives me the chance to 
pass on a little thing which has come my way. Ron’s 
Mustang was painted a flaming glow-red, a very proper 
thing because, according to his native paper, the 
Glasgow Herald, “he has already glown a thousand 


hours.” 
bg 
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Industry Record 


Expansion in Europe 

Sales and service of Sperry equipment in 
Western Europe will in future be handled 
by the Sperry Europe Continental Co. From 
its headquarters at 7 Avenue de l'Opera, 
Paris, the new company will deal with the 
acronautical products and systems of the 
Sperry Gyroscope companies at Brentwood 
and in New York and Montreal. These 
include flight instruments, automatic pilots 
and navigation equipment and radars. 

President and director-general of Sperry 
Europe is M. Réné Laureau who formerly 
headed his own company, Société d’Equip- 
ments Aéronautiques Laureau et Cie. Mr. 
Cc. A. Richardson, formerly aeronautical 
sales manager of the Sperry Gyroscope 
Co., Ltd., has been appointed marketing 
director. 


New Microwave Company 


An Anglo-American link-up in the micro- 
wave valve field is the result of successful 
negotiations for co-operation between Elliott- 
Automation, Lid., and Litton Industries, 
Inc., of Beverly Hills, Calif. A new 
£400,000 company, Elliott-Litton, Ltd., is to 
be formed and will assume responsibility 
for the principal British and Commonwealth 
interests of the electron tube division of 
Litton Industries and the microwave valve 
business of Elliott Brothers (London), Ltd. 

Litton Industries is, through its electron 
tube division at San Carlos, Calif, a prin- 
cipal producer in the U.S. of microwave 
valves, Magnetrons, klystrons and oscillators 
for civil and military radar and communica- 
tions systems, and automatic control systems 
are supplied as well as components for 
satellite) communications and _ controls 
systems. 

For its part Elliott Brothers has pioneered 
the development of high power microwave 
valves for the millimetre wavebands and 
has built up a substantial export business in 
them, particularly in the U.S. The offices 
and factory of Elliott-Litton, Ltd., will be at 
Manor Way, Boreham Wood, Herts. 


Power for the YS-II 


Dowty Rotol equipment for the Japanese 
YS-11 medium-haul transport was the sub- 
ject of discussion when Mr. T. Tojo, of the 
Nihon Aeroplane Manufacturing Co., visited 
Cheltenham on Mar. 6. This consists of 
two 14-ft. 6-in. diameter constant-speed, 


feathering and reversible pitch propellers 
with associated controller units and feather- 
ing pumps and also accessory gearboxes and 
automatic engine r.p.m. synchronizing 
equipment. 

Mr. Tojo had talks with Mr. E. J. Nichol. 
joint managing director of Dowty Rotol. 
Ltd., Mr. V. Christie, installation engineer 
and Mr. J. Russell, chief performance 
engineer. Representatives of the British 
company, together with a team from Rolls- 
Royce who are supplying the Dart R.Da.10 
engines for the YS-11, have twice visited 
~— for discussions with the Nihon design 
stall, 


Automatic Tube Welding 


With the development of its precision 
orbital welding method Palmer Aero 
Products, Ltd., claims a major advancement 
in the automatic welding field. By this 
method a pre-formed tube can be automatic- 
ally joined to an end-fitting thus superseding 
conventional brazing methods. 

Designed primarily for the aircraft 
industry, the orbital welding technique forms 
a butt weld between a tube and an end 
fitting. The dimensions of the weld crown 
and penetration bead can be accurately con- 
trolled. Also, say the company, the degree 
of concentricity of weld crown and pene- 
tration bead with the tube is high; 95% of 
the tube diameter being maintained. Welds 
can be done to meet any desired X-ray 
standard. 

A selection of stainless-steel! and nickel- 
based alloy pipes welded in this method will 
be shown on the Palmer Aero Products 
stand at the Engineering, Marine, Welding 
and Nuclear Energy Exhibition to be held 
at Olympia from Apr. 20 until May 4. 


Radar and Signals Exports 


Since our last issue went to press news 
has reached us of two overseas orders 
placed with Marconi companies. 

Marconi's Wireless Telegraph Co., Ltd., 
has been contracted by the Centre d’Essais 
en Vol in France to supply and install its type 
$232/2 crystal-controlled 50 kW. 50 cm. 
radar at Istres airfield. This embodies 
various modifications on the basic $232 type 
introduced in 1954, including a new radar 
distribution unit with gated mt and better 
accessibility. $232 series radar has been in 
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Manufacturing and distribution rights in 
the U.S. for the next 10 years for Ekco 
airborne weather radar has _ been 
granted to the Wilcox Electric Co., Inc., 
of Kansas City. Seen at the signing of 
the agreement are, |. to r. Mr. J. V. 
Wilcox, president of the American 
company, Mr. J. E. Gardner, his exec- 
utive vice-president, Mr. A. j. Brunker, 
director and general manager of Ekco 
Electronics, Ltd., and Mr. P. L. Stride, 
manager of Ekco’s aviation division. 


use for some years at Bretigny, another air- 
field of the Centve d’Essais en Vol. 

Signal generators for use in the mainten- 
ance of radio communications equinment 
will be supplied to the R.C.A.F. by Marconi 
Instruments, Ltd. The $160,000 orders 
placed by the Canadian Department of 
Defence Production are for the company’s 
latest development in precision amplitude 
modulation signal generators for the VHF 
band, the type TF 801D/1. This instrument, 
which covers the frequency range 10 to 
470 Mc/s, provides a high-grade test signal 
for networks, circuits and equipment. 


A.1.D. Approval 


Hughes International (U.K.), Ltd., has 
received A.I. approval. The company’s 
plant at Glenrothes, Fife, produces a range 
of semiconductor devices. 


Aviation Calender 


Mar. 17 

London.—-R.Ac S. Man Powered Aircraft Group 
lecture, ‘* Power Transmission Systems,"" by S. S 
Wilson, in the Lecture Theatre, 4 Hamilton Place, 
W.1, at 19.00 hrs 

London.—Institute of Navigation lecture, “ Long 
term Plan for Air Traffic Control,” by Capt. 
V. A. M. Hunt, at the Royal Geographical Society, 
1 Kensington Gore, S.W.7, at 17.15 hrs. 


Mar. 18. 
London.—Air-Britain A.G.M. and Annual Recog- 
nition Comest and Film Show, at Hammersmith 
Town Hall, W.6 
Mar. 20 
BIS. Midland Branch lecture, “* Some 
on Extra-Terrestria! Life.” by S. S 
Inn, 97 King Sireet, at 


Derby. 
Speculations 
Kind, at the Seven Stars 


19.30 hrs 
Mar. 21 
London.—R.Ac.S. lecture, “Some Aspects of 
Buffeting.”” by R. Fail, in the Lecture Theatre, 
4 Hamilton Place, W.1, at 19.00 hrs 
Mar. 22 
Farnborough.—British Institution of Radio Engi- 
neers, Southern Section lecture, ‘ The Design of 4 
Long Range S'ngle Sideband Airborne Equipment. 
by P. D. Adams and T. E. Wynne, at Farn- 
boroueh Technical Colleve, at 19.00 hrs 
Lonadoa.—Kronfeld Club film evening, in the 
asement. 74 Eccleston Sq.. S.W.1 
R.Ac.S. Branch lecture, She's All 
Yours.” by Capt. R. Pymer, in the 
Training School, Vickers-Armstrongs (Aircraft), Ltd., 
at 18.00 hrs 
Mar. 23 
~—R.AcS Fourteenth Louis Bleriot 
Memorial lecture, “* Problems of Short Take-off and 


Landing,”” by H. Ziegler, in the Lecture Theatre, 
4 Hamilton Place, W.1. at 18.00 hrs 

London. - Science Museum lecture, ** Space 
Travel.”’ at The Science Museum, Exhibition Road, 
S.W.7, at 15.15 hrs. 

Mar. 27 

Luton Airport._-R Ae S. Luton Branch A.G.M 
and Presidential Address by F. H. Pollicutt, in 
the Napier Senior Staff Canteen, at 18.00 hrs. 


Company Notices 


NEW COMPANIES 

Aldomeen, Lid. (684,492).—Private co Reg. 
Feb. 24. Cap. £100 in £1 shs To carry on the 
business of automobile, marine and aircraft engi- 
neers. Sec.: Laurence R. Battell. 

Helicopter Sates (Continental), Ltd. (684,120) 
Private co. Reg. Feb. 22. Cap. £100 in £1 shs. 
To carry on the business of manufacturers of and 
dealers in aircraft of all kinds. Directors: Anthony 
R. Collins, 1 Egerton Terrace, §.W.3, Christopher 
G. Cooper and Lady Maureen I. Cooper. borh of 
Le Castello, Opie, A.M., France. Sec. W. G. L. 
Forwood. Sols.: Warren Murton and Co., W.C.1. 
Reg. off.: 45 Bloomsbury Square. W.C.1. 

INCREASE OF CAPITAL 

Aircraft-Marine Products (Great Britain), Ltd. 
(550,926), 1 Fredericks Place, E.C.2.—Increased by 
£35 000. in £1 ordinary shs., beyond the reg. cap. 
of £17,500, on Jly 25, 1960 


New Patents 
APPLICATIONS ACCEPTED 
866,.013.—Sperry Rand Corpo-ation..—* Aircraft 
flight instruments."" Apr. 16. 1957. (Apr. 
23, 1956.) Also 866,014/015 divided out 

of this application 


866,099,—Bertin et Cie.—** Reaction ope-ating lift- 

producing devices for aircraft.” Ine 21 

1957. (Jne 25, 1956, and Mar. 1, 1957.) 

866,117.—Comoagnie Francaise Thomson-Hou~ on. 
—** Heat exchangers.” Aug. 6, 1957 
(Aug. 6, 1956.) 

866 ,018.—Soc. Nationale d’E‘ude et de Construc- 
tion de Moteurs d’Aviation.—** Suspension 
device for jet propulsion units.”” Nov, 7, 
1957. (Nov. 12, 1956. 

Printed specifications of the above will be avail- 
abie on Apr. 26, 1961, and the opposition period 
will expire on Jly 26, 1961. 


Personal Notices 


BIRTHS 

Candy.—On Feb. 28, at R.A.F. Hospital, E'y, 
to Audry, wife of Fl. Lt. S. N. Candy—a daughter 

Clayton-Jones.—On Mar 2, in New 
Zealand, to Margret (née Brady), wife of Dr. R 
Clayton-Jones, R.N.Z.A.P.—a son. 

Drummond-Hay.—On Feb. 27, at Prness 
Mary’s Hospital, Ha'ton, to Peggy, wife of Sqn 
Ldr. P. Drummond-Hay—a son. 

Reeve.—On Feb. 28, at St. George's 
Wallingford, to Diana (née Whiteman), 
We. Cdr. C. G. Reeve—a daughter. 

Tull.—On Mar. 2, at R.A.F. Hospital, Ely. 
to Daphne (née Davies), wife of Flt. Lt. N. J 
Tull—a daughter 


Hosp‘tal, 
wife of 


DEATHS 
Bigsworth.On_ Feb. 24, Aijr 
Welles'ey Biesworth, C.M.G., D.S.O. 
Fawdry.—On Mar. 4, Gp. Capt. Edward James 
Fawdry, O.B.E. 
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One-day remould exchange service 


WoRLD AIRLINES and charter companies benefit from the speedy 
aircraft tyre remould service available from the Goodyear 

depot at London Airport. Worn covers can normally be exchanged 
within twelve hours for top quality Goodyear factory 

remoulds which have a performance equal to new tyres. 
On-the-spot repairs and maintenance on tyres, wheels and brakes 
is also carried out, all work being supervised by a staff of 
A.R.B.-approved engineers. Take advantage of the Goodyear 


Aviation Service for safer, more economical operation. 


The Goodyear Tyre & Rubber Co. (G.B.) Ltd., Wolverhampton. 
Airline Service Division: Room 2194, 8.E. Face Building 
Central Area, London Airport. Skyport 1133. 


Goo 


AVIATION 
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testing of airborne equipment. 
of Aviation and supplied to:— 


ROYAL AIR FORCE 


ROYAL NAVY 


ROYAL CANADIAN AIR FORCE 


BRADLEY LIMITED 
Electronic Research Engineers & Manufacturers 

LONDON, N.W./0 

Grams: BRADELEC, LONDON, N.W.10 


ELECTRAL HOUSE NEASDEN LANE 
Telephone: DOLLIS HILL 7811 


SAFEGUARDING 


ACCURACY 


TACAN TEST SET TYPE 10166 for pre-flight and bench 
Developed for the Ministry 


SCOTTISH AVIATION 


DESIGN AND MANUFACTURE 
OF AIRCRAFT COMPONENTS 


DESIGN AND MANUFACTURE 
OF JIGS AND TOOLS 


DESIGN AND MANUFACTURE 
OF GLASS FIBRE COMPONENTS 


SHEET METAL FABRICATION 
IN LIGHT ALLOY OR STEEL 


PROTECTIVE TREATMENT, 
STOVE ENAMELLING 


ALL TYPES OF MACHINE 
SHOP WORK 


Send your enquiries to— 


SCOTTISH AVIATION 


PRESTWICK AIRPORT - AYRSHIRE 


"PHONE: PRESTWICK 79888 (20 lines) 
TELEX: 77432 


CABLES: AERONAUTICS PRESTWICK 


INTERPLANETARY FLIGHT 


by A. C. CLARKE, B.Sc., F.R.A.S. 
“Remarkably comprehensive, exciting and persuasive ” 
—THE TIMES WEEKLY 
83 x 5} ins. Illustrated 


Obtainable from Booksellers, 12s. 6d. net 
or by post 13s. 2d. from the Publishers 


TEMPLE PRESS LIMITED 
Bowling Green Lane, London, E.C.1 


PHILLIPS & WHITE LTD. 


A.R.B. Approved Stockist for 
Aircraft Accessories, Spares and Components. 


Comprehensive Stock of :— 


instruments and Parts. Navigational 
Equipment. _ Electrical Components. 
Engine Accessories. 


Spares for all the above items. 


De Havilland Gipsy Major and Queen engine spares. 
Armstrong Siddeley Cheetah IX, X and XV engine spares. 


Please advise us of your requirements. 


PHILLIPS & WHITE LTD. 


61, 7, Queen's Gardens, London, W.2 
: AMBassador 8651 2764. Cables: “ Gyrair London.” 
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Electroforms of 

Micrograin nickel on the 

leading edges of aircraft propellers 

and helicopter rotors protect the delicate 

de-icer elements against rupture due to impact 

with rain and hail in flight or with stones during 

landing and take off. D. NAPIER & SON LTD. in their Spraymat information bulletin 1B/SII 
say, ‘We consider that having taken into account the aircraft forward speed the outboard 
section of the blade should be protected by a metallic coating. Extensive testing has 
indicated that the best coating for this purpose is an electroformed Micrograin nickel sheath 
bonded onto the heater mat”. If your problem is DAMAGE, the solution is MICROGRAIN. 


METACHEMICAL PROCESSES LIMITED 
41/43, Gatwick Road Crawley Sussex Telephone : CRAWLEY 25241/3 
Associated Company, SIFCO METACHEMICAL INC. 


935 EAST 63rd STREET CLEVELAND 3 OHIO . U.S.A. 


PERFECT 

PRECISION 

R AIRCRAFT 
* 

SPRING WASHERS 

TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2356/8 


NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than 5,000 types 
BRITAIN’S LARGEST STOCKS 
WRITE FOR STOCK LISTS 
CLAUDE RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.6 
Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. Metric B.S.P. B.A. 
Whitworth + Unified 


L N 


Expansion of BEA's fleet enables us to offer a number of appointments 


to Pilots between 20 and 31 years of age, seeking a progressive airline 
career. 


We would like to hear from Pilots in the following categories: 


1 Those who already have the minimum qualifications of Commercial 
Pilot's Licence and Instrument Rating. 

2 Those who may be leaving the Services between now and December 
1961, who will obtain a Commercial Pilot's Licence and Instrument 
Rating before or by December 1961. 


Pilots in either group who have, or will have, a Commercial Pilot's 
Licence may be engaged as Trainee Airline Pilots whilst obtaining their 
Instrument Rating. 

Commencing salary for licensed Pilots: £1230-£1410 per annum, 
according to qualifications and flying experience; for Trainee Airline 
Pilots: £500—-£700 per annum whilst obtaining Instrument Rating.- 
Apply to: Senior Employment & Services Officer, Flight Operations Depart- 
ment, Bealine House, Ruislip, Middlesex. 


BRITISH EUROPEAN AIRWAYS. 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly net and prepayable. Monthly 
accounts for settlement by the end of the month 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided. 

REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane and 
Astronautics,” Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 

“ The Aeroplane and Astronautics.’’ Commission 
1% (minimum 2/-) on amount deposited. 

BOXx NUMBERS—Private advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


CLASSIFIED ADVERTISEMENTS 


Numbers should be carefully and legibly copied 
and replies sent to Box , care of “ The 
Aeroplane and Astronautics,” Bowling Green 
Lane, London, E.C.1 
THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
—— oat every care is taken to avoid 
mista 

HEAD OFFICES: Bowling Green Lane, 
London, E.C.1, England. Telephone: Terminus 
3636. Pressimus London Telex.” 
Telex: 2383 
BRANCH OFFICES: Bayliss House, Hurst 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry. Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Street, 
Glasgow. Telephone: Glasgow Central 1413 


EUROPE’S 
30 YEARS’ SERVICE 


LIGHT AND EXECUTIVE AIRCRAFT DIVISIONS 


Just a reminder that the Shackleton Aviation Weekend, already firmly established as 


Britain’s only 


INTERNATIONAL AIRCRAFT DISPLAY 


will take place this year at Coventry (Baginton) Airport on Friday, Saturday and Sunday, 


28th, 29th and 30th April. 


This is the only opportunity of the year to examine such a wide collection of new and 
used private, executive and business aircraft available for sale. Forty-nine brand new 
aeroplanes are already booked to appear and an equal number of used aeroplanes of 


every type. 


Demonstration flights will take place throughout the Meeting. 


For the widest possible selection of aircraft wise buyers always come to Shackletons. For 
the greatest international civil aviation display in Britain we invite you to join us at 


Coventry. 


NEW OR USED AIRCRAFT SUPPLIED ecce 


*: 


175 PECCADILLY 


™ TELEPHONE : HYDE PARK 2448/9 


LEADING 


SHACKLETON 


CREDIT TERMS ARRANGED eees 


ATRCRAFT 


We 


TRADERS 


30 YEARS’ EXPERIENCE 
TRANSPORT AIRCRAFT DIVISION 


now have available for inumediate sale an excellent 


*Twin Pioneer’ Series [11. This is the only aircraft o 
seat capacity truly in the 8.T.O_L. range 


The 


coupled with it is a possible unstick distance of only 135 y 
air—a landing run of 175 yards, yet a cruising speed of 16 

is an infinitely versatile aircraft for every type of 
as a commercial aircraft or specialised company transport 


The 


Twin Pioneer can offer a freight load of over 


pioneering 


aircraft we are offering has flown 250 hours since new and 


just completed a full C. of A. renewal by the makers with all 


cations to date. Both engines are zero time since complete 
and the aircraft carries full radio aids, auto-pilot and oxygen syster 


PART EXCHANGE WITH OTHER AIRCRAFT OR CARS 
(AVIATION) 


LONDON 
CABLES : SHACKHUD, LONDON 


LTpb 


S 7 


AIRCRAFT FOR SALE 
R. K. L™ 


A SALE WORTH NOTING 


YPICAL of the many Dundas sales was a GAL 
Cygne: sold only last 
you unfamiliar with the 
British, all-metal 
side, two-place tourer 
This littl Beauty was sold with new C 
life Cirrus Major Ill, full panel, full 
dual-control MR.80 VHF, typical of 
used aircraf* offered by Dundas at prices from £300- 
£300,000 One unique aircraft immediately available 
a museum piece and absolutely immaculate, is a 
DH 60G Gipsy Moth, the only one available in U.K., 
new C. of A.. zeroed Gipsy Il, 1931 built 
EMEMBER aiso that Jeppesen dealers a call 
to us will be al) that is necessary to have the 
Airway Manual to suit your needs sent on its way 
or a choice of Flight Cases, the world’s finest range 
of computors piotiers. subject briefing books, ful! 
on request How about an omni 
instruction boo onl 12s o 
t keep you abreast of 
K. DUNDAS. LTD... Dundas House. 59 Saint 
eJames's St.. London, S.W.1 Phone, Hyde Park 
S78-13 


AIR L™- 


GRANTCHESTER, CAMBRIDGE 
Phone, Trumpington 3132 (24 hours per day) 


have a licence—we have aircraft Recent 

of A. (private or hire and reward) HP. or 
British and American, two, four or more 

with or without radio, £1,000 to £10,000 
Demonstrations anywhere, any time Hire one for a 
week before you buy it See also aircraft for hire 
and charter 722-768 


ETER S. CLIFFORD AND CO., LTD., offer:-— 


ILES Gemini 1A, total airframe hours 
engine hours 4500 one 521 s-year C 
expiring March. 1962, very comprehensively equipped, 
including blind-flying panel night-flying equipment, 
dual control etc fitted with Murphy MR&O 
23-channel V.H.F for a quick sale at £1,100 
USTER V._ Lycoming engine 400 hours, airframe 
415 hours i-year (€ of A. expiring October. 
1952. full blind-flying panel, 6-channel radio, long- 
range tank. starter, etc.. £1,350 
URTHER details on request 


ye J U.K, agents for Czechoslovakian light air- 


FORD AIRPORT. Kidlington, Oxford Kid- 
lington 3355, Biletchington 392. $78-17 


IAGGIO 
of GENOA 


P.166, the Executive with 
airliner comfort: fully re- 
clining armchairs, ample 
headroom, toilet, buffet, 
picture windows and the 
straight-in step 


British Representatives 


AERO-ENTERPRISES 
* (Boreham Wood) Ltd 


17 Drayton Rd, Boreham Wood, Herts: ELS 2688 


BRITAIN'S ONLY 
AVIATION SCHOOL 


offering a// 
these courses :— 
* commercial and 
SFRVIGES private licences 
* instrument rating 
engineering 
full residential 
facilities 
MINISTRY OF AVIATION APPROVED 


Airwork Services Ltd., 
35 Piccadilly, London, W.1. 


D Puss Moth cabin 3-seater, dual Gipsy 
. e Major 1 530 hours to go, C. of A. to 
December, 1962. historic aircraft, beautifully main 
tained, excellent tourer, 35-gal. tank, cruises 105 
m.p.h., bargain Details from Box A784, care ol 
THE AFROPLANE AND ASTRONAUTICS 78-x2561 


joo L AMBASS. ADOR 


PACIOUS 3-seater with luggage up to flv Ib 

over five hours cruising at 120 m.p.h., luxuriously 
furnished, well equipped, this is the most economic 
aircraft in its class available today Price, fly away 
Redhill Aerodrome (at 30 m.p.z.!) only £2,800. May 
we arrange your demonstration? 


A™ RAFT AND 


CROYDON AIRPORT. 
Phone, Croydon 5151-52. 


Aircraft Wanted 


CRAP aircraft aluminium stainiess§ steel 
urgently required Lowton Metals, 
St. Mary's, near Warrington Leigh 
66 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 


OLLASONS for Tiger Moth spares, Gipsy engine 
overhauls and spares, and now increased facilities 
at Biggin Hill for your C. of A. overhaul All light 
aircraft types acceptable 222-775 


HE REGIONAL AIR TRADING CO. Croydon 
Airport, for Rapide spares of every description 

Phone, Croydon 8521 z7zz-762 
HILLIPS AND WHITE, LTD 


leading stockists in the U.K. for instruments, 
navigational equipment, electrical components and 
parts, and engine accessories. Spares for de Havilland 
Gipsy. Major and Queen Armstrong 
~~ Cheetah IX, X and XV 
61 UEEN’S GARDENS. Phone 
Ambassador 8651, 2°64 Cables, Gyrair, 
London.” zzz-772 
ARACHUTES, 24-ft. nylon back-type, £10 each; 
ditto seat-type, £8 cach Further details from 
H. H. Bradford, Ltd., Ramsey, Harwich Essex 
8-528 
LUGS and sockets. More than 1,000,000 in stock 
covering over 50 different ranges British and 
American Stock list on_ application to: Sasco 
Nutfield, Redhill, Surrey. Phone, Redhill 5050 
277-784 


Prestwick 
in still 
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Aircraft Accessories, Spares and Components—contd. 
EPAIRCRAFT LTD., The Common, Cranleigh, 
Surrey (Cranleigh 536), for instruments and auto- 


pilot overhaul 722-749 
ARACHUTES, seat or back type, complete with 
harness quick release, ex-R.A.F., £10 each, 
carriage 5s Thomas Foulkes Lansdowne’ Rd., 
London, $80-550 
IRFRAME spares for Dakotas, Harvards, Piper 
Cub, Fairchilds Argus Beechcraft, D-17s, 


Mosquito, Spitfire, Firefly Engine spares for Pratt & 


Whitney, Armstrong Siddeley, Lycoming, etc., access- 
sories and instruments for all types of aircraft 
Dakota operators plicase note, we offer a 
. limited number of genuine brand-new Bendix 
52058 tail wheels at a reasonable price 
J. WALTER, LTD., The Drive, Horley, Surrey 


e Phone, Horley 1420 and 4294 


Horley.” 
AIRCRAFT SERVICING 


VERSEAS AIR TRANSPORT, LTD., Manchester 
Airport, for overhauls, conversions and modifica- 
tions at guaranteed prices Phone, Mercury 5262 
ext. 148 772-779 
ANGARAGE 


Cables, Cubeng 
578-21 


and maintenance facilities available 

at Luton Airport in three months’ time for 
medium and light aircraft Would be interested in 
undertaking hangarage and maintenance for a medium 
small charter company operating Doves, or similar 
type aircraft, also private owners and firms’ aircraft 
Office space available Apply F. Pinchin. Manager, 
Luton Flying Club, Ltd., The Airport, Luton 578-3 


HELICOPTERS 


OR specialized helicopter operations in enginecring 
and survey. agricultural spraying, passenger trans 
port, flying training—contact Helicopter Services, Ltd 
Luton Airport Phone, Luton 4911 722-783 


AVIATION COMPUTERS 


AYS. of 

Weems 
computers 
mail order, b 
8-10 Bond St 


stockists of Aristo, Jeppesen 
Swissair, R.A.f Mk. 4, Box Dalton 

rules, protractors, etc quotations 
return Write for latest stock list 
Ealing, W.5 Eal 2813 578-787 


CLOTHING 


F Officers’ uniforms for sale, new and 

R.A. «reconditioned. Fisher's, 86-88 Wellington 

St... Woolwich Phone 1055 Kits also purchased 
2z2z-774 


CONSULTANTS 
9 


H. STOCKEN, F.R.Ac.S., Eagle House, 
R. Jermyn St., S.W.1 Whitehall 2777-8 zzz-743 


Ealing, 


scale 


AN S. McNICOL, London School of Air Naviga- 
tion Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridge, S.W.3 
772-746 
W. SUTTON (CONSULTANTS), LTD., 7 

R. Lansdowne Place, Cheltenham. Phone 5811 
588-539 


41 


ELECTRICAL EQUIPMENT 


LECTRICAL connectors More than 1,000,000 in 


stock, covering over 50 different ranges British 
and American Stock list on application to Sasco, 
Nutfield, Redhill, Surrey Phone, Redhill 5050 


zzz-785 


ENGINES AND ENGINE SPARES 
IPSY QUEEN 70 engines n.h.s.o. by De Havil 
land, 1,000-hour life standard; these are civilian 
engines, not ex-military, £1,050 each after reoverhaul 
of injectors, magnetos, etc., and recertification of 
complete engine 
143/312/2-6 
blades 
D.H., £500-£600 
contacts (A.D.) 
Phone, Horley 4455 
Telex, Horley 
IPSY MAJOR X Mk. 2, completely overhauled, 
£500; Gipsy Queen 11, £350. Box A783, care of 
THt AEROPLANE AND ASTRONAUTICS §79-552 


HIRE AND CHARTER 
GPANTAIR. 


GRANTCHESTER, CAMBRIDGE 
Phone, Trumpington 3132 (24 hours per day) 


propellers, thick and thin butt 
with or without de-icing, n.h.s.o, by 

Frome the Dove specialists Acro 
Ltd., Gatwick House, Horley, Surrey 
Telex 8716 


You have a licence—we have aircraft with or without 


pilot. wit or without radio, two or four seats 
Tri-Pacers, Caribbeans, Cubs or Austers, for hire or 
lease (Free maintenance nsurance and repairs.) 


From £3 10s. per engine hour without pilot or Is. 3d 
per mile with pilot 
Africa or Asia covered See also 
for Sale 


HIRE-PURCHASE 
IRE-PURCHASE on your own plane We will 
buy your machine and hire-purchase it back to 

you over three years Raymond Way Motors, Ltd 
N.W.6 Maida Vale 6044 578-786 


Aircraft 
zzz-769 


Europe 


The lowest priced ~ ° 
Copter in the 
World. Bensen B-7 
Gyro-Glider and 
B-7Mc powered 
Gyro-Copter In 
production by ar- 
rangement with 


Bensen of U.S.A. 


For full details send P.O. 5i- 
CAMPBELL 
Laundry Lane, Hungerford, Berks. 


Cables, Aecrocon 
578-20 


THE AEROPLANE 
and ASTRONAUTICS 


MISCELLANEOUS 


USTER 48-gallon spray tank and complete pump 
unit, new condition, £125 Box A781, care of 
THE AEROPLANE AND ASTRONAUTICS. 578-x2506 


PACKING AND SHIPPING 
R AND J. PARK, LTD., 143-9 Fenchurch St., 
© E.C.3 Phone, Mansion House 3083. Official 
packers and shippers to the aircraft industry. zzz-782 


RADIO AND RADAR 

PERRY ZERO reader, Type ZL1 course selectors, 
comtrol paneis flight computers and _ indicators, 
three complete installations in 6toc J. Whittemore 

(Aeradio), Lid., Biggin Hill Aerodrome, Kent 
zzz-780 
TRI2D STR9Z, STR9YX and most other British 
and American V.H.F. R/T equipment always in 
stock A.R.B.-approved design installations into 
any type of aircraft A hittemore (Aeradio), 
Lid., Biggin Hill Aerodrome, Kent. zzz-781 


SITUATIONS VACANT 

Officers required for Hermes and Viking 
minimum qualifications C.P.L and 

Rating Write or telephone for applica- 


IRST 
aircraft 
Instrument 


tion form to Personnel Officer, Air Safaris, Ltd., 
Gatwick Airport South, Horley, Surrey Livingstone 
S811 (ext. 6717) 578-54 
REQUIRED 
preferably H.N€ standard. Excellent opportunity 


to widen expericnce. 
ALSO 
TERMEDIATE 


with aircraft or general engineering experience 


Apply to: 


THE AIRPORT, PORTSMOUTH. 
578-541 


ANCASHIRE AERO CLUB requires CFI/ Manager 
(Assistant Flying Instructor will also be con- 
sidered) Write to_ the Chairman, L.A.C., Barton 
Aerodrome, Eccles, Lancs, stating experience, qualifi- 
cations and salary required 578-545 
ANTED for Persian Gulf Engine fitter with 
Leonides and/or Pratt & Whitney 985 experience, 
some armament experience an advantage 
TOREKEEFPER accustomed to military air stores. 


PPLY to The General Manager, Airwork Services, 
Ltd., Bournemouth (Hurn) Airport, Christchurch, 
Hants 578-546 


DH DOVE 
ENGINES, 
PROPELLERS, 
ACCESSORIES 


and PARTS 


2 each Gipsy Queen 70 Mk. 2 
1 each Gipsy Queen 70-3 
2 each Gipsy Queen I! 

2 each Propellers PD 
143/312/1 
1 each Nose Gear 4UN 1 


also various accessories, 
instruments, engine parts and 
airframe parts available from 
stock in ‘tas is’’ or overhauled, 
certified condition. 


Please make an offer 
or ask for prices. 


SCANDINAVIAN 
AIR TRADING CO. LTD. 


112 ABRINKEN, VIRUM, 
COPENHAGEN 


For the longest pier in the 
world you come to Southend. 


For the largest stocks of DC.4, 
Viking, Pratt & Whitney and 
Bristol Aero Engine Spares you 
come to Southend. 


Having acquired a major air- 
line’s stock of DC.4 Spares we 
now have the most comprehen- 
sive stock in Europe. 


All our stock is brand new and 
released. 


Prices quoted on request 


Airline Air Spares 


LTD. 
Associated with 


T. D. Keegan Ltd. 


SOUTHEND AIRPORT 
SOUTHEND-ON-SEA, ESSEX 


Telephone: 
ROCHFORD 56881-2-3 


Telex 
1943 


For A.O.G. service after 
office hours contact : 


MR. EDWARDS—SOUTHEND 47828 
MR. NOBLE—SOUTHEND 43863 


CUNARD EAGLE 
AIRWAYS LIMITED 
require 
LICENSED 
FLIGHT NAVIGATORS 
and 
FLIGHT DISPATCHERS 


with North Atlantic experience 
for the Britannia and D.C.6 air- 
Apply in writing to— 
GROUND OPERATIONS MANAGER. 


RADIO ENGINEERS 


with ‘A’ Licence and Rating 
(or of near Licence Standard) 


craft. 


Starting rates from £930 p.a. 
also 
ONE OR TWO HIGH GRADE 
MECHANICS FOR FLIGHTS 
OR WORKSHOPS 
Applications in writing to— 
THE PERSONNEL OFFICER 


Cunard Eagle Airways Limited 


Hounslow, Middx. 
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02020288888 @ | Situations Vacant—cond. 


patent examiners and patent officers. Pensionable 
posts for men or women for work on the exami- 
nation of patent applications, age at least 21 and 
under 29 on 31.12.61, with extension for regular 
Forces service and Overseas Civil Service. Qualifica- 
tions: normally a degree, or a diploma in technology, 
with first- or second-class honours in physics, 
chemistry, engineering or mathematics, or equivalent 
attainment, or Professional] qualification, 
A.M.LC.E., A.M.LMech.E.. AMLEE., ARIC., 
A.Inst..P.. Inner London salary £793 to £1,719, 
provision for starting pay above minimum, promotion 
Prospects. Write Civil Service Commission, 17 North 
Audiey St.. London, W.1, for application form, 
quoting S/128/61 578-4 


Pioneering of aircraft 

accessories for the future is 
E N G | N E E A I A G our business, and advanced 

designs constantly present 
OPPORTUNITI ES intriguing technical problems. 


(ENGINEERING), TD 


Ss 


APPLICATIONS ARE INVITED FROM YOUNG 
MEN OF SOUND EDUCATION AGED 20-23, 
PREFERABLY WITH A QUALIFICATION IN OR 
KNOWLEDGE OF ENGINEERING, TO UNDERGO 
A PERIOD OF UP TO THREE YEARS’ TRAIN- 
ING AT THE COMPANY'S’ ENGINEERING 
BASES AND IN LONDON. 
On satisfactory completion of training, successful can- 
didates will be offered employment at junior executive 
level either in London or in the Provinces. Please 


send handwritten letter detailing experience, education 
Standard and quoting age to 


The AIRCRAFT MECHANICAL DIVISION at ILFORD has vacancies for :— 


PROJECT ENGINEERS 
DEVELOPMENT ENGINEERS 
DESIGN and DETAILING DRAUGHTSMEN 


in an expanding and progressive engineering organisation where a minimum 
of technical supervision encourages freedom of thought and expression. 


PERSONNEL ADMINISTRATION, 


(ENGINEERING), D 


62 BROMPTON ROAD, 
LONDON, S.W.3 
One of the Silver City group of companies _ 
578 


HYDRAULIC SYSTEMS 
These responsible positions are FUEL SYSTEMS 
SERVO MECHANISMS 
GOVERNORS 
mechanical engineering and include GEARBOXES 
the following products:— PNEUMATIC DEVICES 
SMALL GAS TURBINES 


LECTRICAL authors are required for the com- 
Pilation of aircraft manuals Must have previous 
experience both in writing concise text and in the 
Preparation of aircraft wiring diagrams A knowledge 
of ATA.100 methods would be an advantage Work 
is of a very interesting character and will be con 
cerned with overseas sales. Good commencing salarics 
are offered. Please send full particulars of experience, 
etc., to the Personnel Officer, Handley Page (Reading) 
td., The Aerodrome, Woodley, Reading S78-6 


in the field of high precision 


BEAGLE 
A NEW AND EXCITING DEVELOPMENT IN 
BRITISH AVIATION 
THE BEAGLE DESIGN GROUP IS_ BEING 
FORMED TO CONCENTRATE ON A NEW 
RANGE OF BRITISH LIGHT AND BUSINESS 
AIRCRAFT 
PERSONS QUALIFIED BY ABILITY AND 
ENTHUSIASM ARE INVITED TO JOIN’ THI 
DESIGN TEAM OF BRITISH EXECUTIVE AND 
GENERAL AVIATION, LTD. (BEAGLE) 
Technical Engineers and Design Staff are required 
for interesting design work on the new BEAGLE 


projects Senior, Intermediate, and a few graduate- 7 
trainee positions exist in the following categories — 


Appreciation of effort is reflected in attractive salaries which are based on ability 
and results, and there is immediate entry into the Superannuation and Life 
Assurance Scheme. 


@ Replies which will be treated in confidence should be addressed for the attention of 
the Personnel Manager, The Plessey Company Limited, Vicarage Lane, Ilford, Essex. 


ENGINEERS 


AERODYNAMICISTS 
STRUCTURES 
WEIGHTS 
SYSTEMS 
FLIGHT TEST. 
SENIOR Qualifications Degree, A.F.R.AcS or 
equivalents with 5 to 10 years’ aircraft experience 


INTERMEDIATE. Qualifications: Degree, A.F.R.Ac.S 
X U i | L 0 or equivalent with 3 to 5 years’ aircraft experience 
i | 


DRAUGHTSMEN 
AIR SERVICES DIVISION LOFTSMEN 


DESIGN PLANNERS i 
SENIOR H.N.C.; apprenticeship with 


OF 
PRESSED STEEL COMPANY LIMITED OXFORD 
INTERMEDIATE Qualifications: H.N.C. preferred 


. (O.N.C. minimum); apprenticeship with 3 to 5 years 
The Company is engaged in the volume production of motor car bodies, aircraft experience 

refrigeration plant and railway rolling stock in plants at Oxford, Paisley, wee 
Reading, Swindon and Swansea. The Air Services Division is responsible The Company have vacancies in the above categories 
not only for the operation of an executive fleet of aircraft to serve these New are’ being ts 
activities, but also to operate and maintain executive aircraft of other ey Sees aes Seana 
Companies. The Division invites applications from pilots to fill two vacancies capertence and’ positions held. to be adinesed tan: 
likely to occur in the near future. Minimum qualifications for these posts DESIGN ADMINISTRATION ENGINEER. 
are a professional! pilot’s licence and instrument rating with a considerable BP'TSH BXECUTIVE AND GENERAL 
experience of multi-engined operations with a minimum of 1,500 hours in VIATION 1D 
command. Application with full details of education and previous exper- A aoe 


SHOREHAM AIRPORT, 
ence should be made to : SHOREHAM-BY-SEA, 


General Manager, Air Services Division, SUSSEX. 
Oxford Airport, Kidlington, Oxford, ——————_ 
not later than 31st March. IKING Captains and First Officers wanted. Apply ; 


Chief Pilot, Pegasus Airlines, Gatwick — 
578-10 
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i Situations Vacant—contd. 
‘ IR MINISTRY have vacancies for civilian radio 
technicians at R.A.F. Sealand, Cheshire, R.A.F 
Manston, Kent. R.A.F Aldergrove, N. Ireland, and ‘ 
a few other R.A.F. stations throughout the United 


Kingdom for servicing, repair, modification and testing LIMITEO 
of air and ground radio and radar equipment Com- 
mencing salary (national) (according to age), £525-£670 


P.a., Maximum £795 p.a Rates are subject 
deductions at certain provincial stations 
number of houses may be available for renting « 


FOLLAND AIRCRAFT LIMITED of HAMBLE 
Minist have an expanding programme of work on the following projects 
“Smployment Exchange, quoting City Supersonic aircraft including developments of the Gnat Trainer. 
Hovercraft and associated forms of airborne vehicles. 


EMI Vacancies exist at Senior Staff level for an 


AERODYNAMICIST 


AIRCRAFT STRUCTURES AND 
INSTALLATIONS 


: This leading electronics company requires the’ Performance, Propulsion and internal Aerodynamics 


cerviews responsible for aircraft and hovercroft performance and assessment of propulsion system 
Lid : for these vehicles 


in each of the following groups:— 


Duties will include design guidance to . . 
draughtsmen strength investigation weight Aerodynamic Testing 
reductions and stress analysis to meet furthes 
acceptance conditions on airborne t covering wind tunnel and static rig testing on aircraft and hovercraft. 
Contracts now in hand will provide : a od ene 
experience of all aspects of stress engineering Stab j ty d Co t i 
and a continued employment in an expanding 1 ' an n ro 
: field is visualized in the future for work on high speed aircraft and hovercraft projects 


A staff pension scheme is in operation and 
t 


i company ‘policy | to review salaries Hovercraft Project Design 


Pissce welts, giving fall detéils end @uotion for work on a wide range of ground effect vehicles for both military and civil application. 
REF. EL/38/A2, to These positions will be on monthly staff, covering a wide field of design and development 
Personne] Manaser problems, and require a minimum of 4 to 5 years experience with a degree or similar 

EMI ELECTRONICS. LTD., qualifications. 


HAYES, MIDDLESEX 578-1 Vacancies also exist at INTERMEDIATE LEVEL in the following groups :— 


OMMERCIAL pilots required for agricultural Analogue Computer Engineer 


flying overseas; preference is given to those with for operation of Computer and Flight Simulator. 
experience of this type of work and with light aircraft . . 
background and endorsement on Piper and Auster El t E g 
good basic salary plus bonus offered Apply in ec ronics n ineer 
writing to Crop Culture (Aerial), Ltd., Bembridge for design and development of Flight Simulator and equipment associated with control 
Airport, Isle of Wight 578-9 system rig tests. 
A- And/or C-licensed Engineers holding DC-3 


DC-4, B170 and. Viking required for Southend Digital Programmer 
base; A and C Dak 


F ta, required for Portsmouth base 
Salary scale £850-£1,100 according to qualifications for work on Pegasus for aircraft design and development calculations. 
Apply Channel Airways, Southend Airport, Essex 


LOTS. . captains end fect Aeroelastic and Vibration Engineer 


required Maitland Drewery Aviation, Gatwick 


— — Performance, Propulsion and Internal Aerodynamics 
HAWKER SIDDELEY AVIATION. TD Stability and Control 
Fou AND RAFT L™- Flight test Analysis 


OF HAMBLI 


NEAR SOUTHAMPTON, HANTS Aerodynamic Testing 


(FLIGHT TEST DEVELOPMENT DEPARTMENT) for wind tunnel and static rig testing 


INVITE APPLICATIONS FOR THE FOLLOWING These positions will be at senior weekly staff level and 
require a minimum of two years relevant experience. 
T CHNICAL APPOINTMI NTS 


Applications for the above positions, together with brief details of experience, should be made to:— 
for a progressively comprehensive programme con- 


p nected with the new Gnat Trainer Aircraft, further The Chief Engineer (Ref. No. T.P.A.2/61) eS, 
« t Fight development, and other project ork 
: immediate interest. FOLLAND AIRCRAFT LIMITED, 
SENIOR A ERODYNAMICIST Hamble, Nr. Southampton, Hampshire. 
with preferably flight test analysis experience A 


Degree in Aeronautics, Mechanical Engineering or an 
equivalent qualification is required for this appoint- 
ment 


with practical flight development engineering and 
systems experience An appropriate Degree or 
educational and/or practical background is essential 


|| SENIOR TECHNICIAN 


is required at the Head Office of the 
E' ECTRONIC sons ER MICROCELL GROUP 


experience essential 
(SENIOR OR INTERMEDIATE) situated in Central London 


for electronic and electrical instrumentation work 
Flight test application of telemetry and strain-gauging 


experience preferred The successful candidate, who is assured of an excellent salary and first-class prospects of 
These vacancies offer progressive and permanent advancement, will work with a group engaged on a wide variety of R. and D. and design 


positions, commensurate salaries, generous conditions 
of employment superannuation, and with excellent 
social and welfare facilities 


problems. 


He must have a degree, and a clear understanding of the basic principles of Engineering, 


Applications to: and should have at least 4 years experience of aircraft stressing. 
ven ND IRCRAF1 1D Some knowledge of structural engineering, vibration analysis, or heat transfer problems 
F A i would be an advantage. 


HAMBLE, SOUTHAMPTON, HAMPSHIRE 
Since, Skeeite 3371 5¥8-18 Above all he must have a forceful but pleasant personality and be capable of accepting a 
high degree of responsibility. 


B O C., Associate. Gulf, Aviation (Babrein) Details of qualifications and experience, quoting ref. AP. should be forwarded to :— 
urgently require Captains-First 
Officers” qualified DC-3/Dove and/or Heron. U.K The Design Director 


licences only acceptable. air conditioned furnished 

accommodation provided medical / provident fund MICROCELL LTD 

facilities etc., free passages on posting and annual ba 
56 days’ leave. Phone, Vic 2323, ext. 116 or write re 

* immediately. P.M. B.O.A.C. Associated Companies. 9, Kingsway, W 2. 

: Airways Terminal, Buckingham Palace Road, S.W.1 

578-16 
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and ASTRONAUTICS 
Situations \ acant—-contd. Engineers experienced on Dakota OF AIR NAVIGATION offers | 
. . s . and Dove aircraft can obtain well paid perman- ull-time persona coaching with home-study 
ent positions with full staff benefits at Gatwick, correspondence courses or combination of both for 
7.61 Cai London Airport or Bristol by applying to: Dan-Air all aspects of professional pilot and navigator quali- 
i eferabl as jlot or (Eng), Lted., (Dept. DAN/1), Lasham Airfield, near fications; also P.P.L Officially appointed Services 
but Alton, Hants 579-549 Courses Scheme, 33 Ovington Square, Knightsbridge. 
exceptionally, extensive experience in A.T.C.O. duties ERMANENT, full time, assistant flying instructor, a Sere ae Seal 
may be accepted. They should normally also have commercial licence not essential. Fylde Aero VIGATION, LTD., provides full-time or postal 
G.C.E. with five passes, or an equivalent academic Club, Blackpool 578-19 tuition or a combination of these methods for 
qualification Starting salary (London) from £825 to ie ‘ M.C.A. Pilot/Navigator licences. Classroom instruc- 
£1,190 Maximum £1,522 Appointments initially PPLICATIONS are invited for qualified fying tion can be provided for A.R.B. General, certain 
unestablished but prospects of establishment and pro- instructors with a current Commercial Pilot's specific types and performance schedule examinations, 5 
motion. Write. Civil Service Commission, Burlington Licence and Instrument Ratings, giving particulars of D4 Links. Phone, Rodney 8671 For details apply 
Gardens, London, W.1. for application form, quoting experience Apply Chief Instructor, Airwork Avigation, Ltd., 30 Central Chambers, Ealing Broad- 
227/61 S7R-8 Services Training. Perth Aerodrome, Perth 579-551 way, London, W.5 Ealing 8949 zz2z-771 
NSPECTORS experienced in aircraft maintenance OVE and/or Twin Pioneer pilot required for XETER AIR CENTRE offers the least expensive 
can obtain well paid permanent positions with full service in the Middle East, salary and allowances and most comprehensive flying training available 
staff benefits at Lasham by applying to: Dan-Air | tr, qualifications comprising ALTP licence with | today, contract rates from £3 7s. 6d. per hour 
‘Eng, Ltd. (Dept. DAN/1), Lasham Airfield, near endorsements for both types, £3,238 per annum, two Normal Auster/Tiger rate £3 12s. 6d.. Chipmunk 
Alton, Hants 579-548 year appointment, renewable, 48 days annual leave. £5 5s. P.P.L. courses from £108 15s., C.P.L. from 
pilots with Dove endorsement only could be con- £665 Instructor's course from £72 10s Special 3 
A- And B-licensed radio engineers required for sidered for training on Twin Pioneer. Box A782. attention to individual requirements Full Air Traffic k 
overseas appointments Apply British ees care of Tet AEROPLANE AND ASTRONAUTICS “ Control Radio aids. VHF/DF and 24-hour Met 
Airways, Lid., Redhill Acrodrome, Surrey -14 579-553 service, grass or runways. Local accommodation from 
ENIOR, Intermediate and Junior draughtsmen £3 10s. Airport £5 15s. 6d. Exeter Airport, Litd.. 
required for interesting work at Ford Aerodrome TUITION Exeter 67433. zzz-778 
Write giving full details of experience to Miles ENHAM Link Training Centre, cost per hour £1 INISTRY-APPROVED Trainers. For instrument } 
Development Products, Ltd.. Old Shoreham pms or 18s. for block bookings. Phone, Denham 2161 rating practice come to us, the recognized ; 
Shoreham-by-Sea. Sussex or 3171 722-789 specialists for 12 years. Link ee Services, Lid 


33 Ovington Square, London, S.W.3 Knightsbridge 
189 §81-507 


EARN to fly, £32; instructors’ licence and instru- 
ment flying for £4 per hour; night flying £5 per 
hour Residence 6 gns. weekly Specialized course 
for commercial pilot's licence Wiltshire School of 


BABCOCK & WILCOX I IMI I ED Flying. Ltd., Thruxton Aerodrome (Andover Junction 
1 hour 15 minutes from Waterloo), Hants. zzz-788 
\ 1 JOHN CASS COLLEGE, City of London, 
LO’ DON Department of Navigation. Jewry St.. Aldgate, 
E.C.3 


NSTRUCTION — preparation for pilots’ and 


invite applications for the post of OME RC IAL D pilot. fee £8 5s.; airline transport 


pilot, £16 5s.; flight navigator, £20 Ss 
RITE, call or phone (Royal 8321) for prospects 1s 


SCHOOL, commercial and private pilots’ training. 
for design of special pressure vessels, The work would involve interest- 


ing stress analysis and a close liaison with the Research Department, a EE 
the Works, the Erecting Department and the Estimating Department 
of the Company in the solution of practical problems arising in the CLUB NOTICES, ETC. 


manufacture and erection of heavy pressure vessels. 


Hornet Ae ng Chipmunk and Prentice Contract 
rates. Route 705, one hour from Victoria 578-761 


A Degree in Mechanical or Structural Engineering is required and 
experience of stress analysis would be an advantage. BOOKS AND PUBLICATIONS 


” 
= AMERA IN THE SKY, by Charlies Sims, 
Applications, stating age, qualifications, experience and salary required should be with preface by Air Chief Marshal Sir James 
addressed to:— is Robb. For more than 3 years Charies Sims, chief E 
oO: photographer of THE AEROPLANE AND ASTRONAUTICS 
and one of Britain's best-known acrial photographers, 


The Assistant Secretary, has watched the amazing growth of British aviation 


from a ring-side seat In this book he recalls with 
pen and camera, enlivened with anecdote, some of his 

209 Euston Road, London, N.W.1. many memories of those eventful days ag Ng 
218 pages, 25s. net from booksellers, or 268. 6d 

ost from the publishers. Temple Press Limited, 

jowling Green Lane, London, E.C.1 zzz 
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ucoypotaling 


Boulton Paul Power Controls 


PUTTING US IN THE PICTURE 


Optimum performance of the spoilers of 
the V.C.10 aircraft in their dual role 

of airbrakes and augmentation of 
aileron power, is assured by the use of 


Boulton Paul Spoiler Jacks Past performance is a guarantee of 
incorporating rotary control valves. future reliability. 

Precision positioning and high system LOOK TO B.P.A. 

rigidity are hallmarks of this design. for power control systems to 


meet new requirements. 


BOULTON PAUL AIRCRAFT LTD 


WOLVERHAMPTON ENGLAND 
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The fine facilities, like the X-ray laboratory 
at Burnley, shown here X-raying a section of : 
the Conway Jet Pipe make Lucas leaders with 

British gas turbine combustion equipment. , 


The Boeing 707 from the BOAC fleet, 
powered by Rolls-Royce Conway engines is fitted 
with Lucas-manufactured combustion 
equipment. 


Conway Combustion Chamber. 


Lucas Gas Turbine Equipment Ltd., Birmingham & Burnley. 
Lucas-Rotax (Australia) Pty., Ltd., Melbourne & Sydney, Australia. ( A , 


Lucas-Rotax Limited, Toronto, Montreal & Vancouver, Canada. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE AND RAM JET ENGINES 


2 
- — 
| 
4 


fake 
xa 
come 
ies: 


